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PREFACE TO THE SECOND EDITION 

FoRTUNiTEiY foi lYic tlieie has been a numbei of readeis sufficiently 
interested to offer kindly but eonstiuotiie ciiticisms of the fust edition, 
which ha\e helped me veiy much indeed in the picparation of this Second 
Edition, although thej ha\e added considerably to the amount of woik 
involved This, howe\ei, has not iiicieased the size of the book materially, 
as it has only been necessary to add three new and tw o alternatn e techniques 
in the form of short additions Two concern 'the manipulation of the 
shoulder joint and one concerns that of the joints of the cuboid 

The criticisms ha\e been mainly veibal, di awing my attention to 
obscuie passages wheie comparatn ely small alteiation has, I hope, impro\ed 
the clarity of description 

To one of my correspondents (pcisonally unknown to me), I owe nine 
useful suggestions of this type and these came fiom a piactising osteopath, 
L W J Gable, D R 0 tliese suggestions ha^ e been adopted, w ith a single 
exception 

^Yltll legard to illustrations, the numbei has been mciensed slightly 
owing, among other things, to the necessity for adding pictoiial aid to explain 
the additional manipulations of the shoulder Six of the X-ia^, photographs 
of the shoulder region Iia\e been icplaced as tlicy showed insufficientlv” 
clearly the points that I wished to raise In the fiist edition they weie not 
adequate to eair} the conviction that I had hoped they might do The 
substitutes which will, I hope, be moic con\inemg, I owe to the couitesy ot 
Dr Rav Caiter, of the County Hospital, Los Angeles, and his assistants 

Foi the rest, the man^ to whom I owe caluable help and assistance 
aie again those who helped me with the first edition and I can only hope 
that once again our united labours will leceive the same appieciation that 
gieeted oui fust effort 

The new illustrations and the new X-iay photos, I owe to the willing, 
couitcous and c\ cr-lcad^ co-opciation of new colleagues in the Unn crsity 
of Southern California Foremost amongst these was Di O Leonard 
Huddleston, at that time Piofessoi of Phasical Medicine in the Unnersity 
\\ ithout his help and collaboration and that of his staff, the publication of 
this edition must ha\c icmaincd indefiniteh postponed 

The additional diawing of Mrs Guthiic Smith’s apparatus, I owe to the 
kindh help and co-opciation of Miss K Biei, ASP, and m\ leaders and 
m\sclf alike owe a deep debt of gratitude to Miss J D Dennison, C S P , 
foi aiiaiiging again all (loss-icfcienccs and numerals in connection with the 
illustiations is well as toi \aliiablc help in seeing the MS thiou^rh the 
pimtei s hands ® 




PREFACE vii 

Ikly time for literary efforts is verj strictly limited and I ha\ e had an amount 
of ^\rltlng and of him ^\Olk to do Still, 1 ^^as able to start upon it during 
last year, and I hope that it should not take many months to produce The 
text will not piesent gieat difficulties, but drawings, X-ray photographs 
and photographs illustiating technique, if they aie to be of any service at 
all, absorb an immense amount of time Piesent prospects aie that it should 
be ready towaids the end of 1940 

Once moie I owe a big debt of gratitude to mv publishers for then 
kindly patience and help in many other wajs It has not been easy foi 
anyone concerned to be o\ei 0,000 miles apait mam hope has rested on 

Mr J Rivers, ^Managing Director, and not without justification He has 
also been kind enough again to deal with the Index 

I would like to add that the Picface to the first edition contains much 
that may be of value to the reader of the second 


Pasadena, 15, 

Cahforma, USA 


Ia'mes Mexneil 



PREFACE TO THE FIRST EDITION 


The liistory of this monograph may be of some interest. I had con- 
em])laied for a sliort time the possibility of writing it when I showed some 
f tlic X-ray pliotograplis here reproduced at a meeting of the Physical 
ledicinc Section of the Roval Society of Medicine in j\Iav. 1933. Very soon 

* * » 4 

became OA'crwhehncd with the difficulties in front of me and it seemed so 


nuch more simple fo show the manipulations on a film. Then, having been 
n close touch with the members of the Chartered Society since 1907 or 
908. I have long realised that joint manipulation should form an essential 
)art of their daily routine ; yet there was no standard teaching in this 
.pccial part of their work and. therefore, no questions were permissible in 
heir examinations. Thus most of them passed out into the world with a 
ncagre. if any, knowledge of the special art of joint manipulation. In the 
lope that I might be able to give as wide publicity as possible to the technique 
I employ, and also that I might set a standard for teaching and examination, 
I had the film made. This proved as difficult a task — and perhaps more 
50- lhan the one I had abandoned ; but, having started. I saw the matter 
Ihrough, and the film is now in the possession of the Society. 

Again I was doomed to disa])pointmcnt : it is not a “talkie.’’ and 
wilhoul ex])lanalion il is well-nigh useless. Then, very reluctantly, I 
realised that I must suj)j5ly the dcfieicncv. hence this outcome of thought 
in hook form. Vet now. on reading through the ])age-j)roofs. there is borne 


honu' to me the j)recept that was so well dinned into me as a boy : ‘AVhist 
begins where Cax'cndish ends." ’^'ct “Cavenflish on AVhist" made seientifie 


whist a possibility: and so I hope ‘Maincs Menncll on .Joint Movements” 
will render the art of manipulation a scientific j)ossibility, too -and a 
faseinatinir Lrame it is. even lliongh the art may be diflicult to acquire. 

'I'hns the following pages must not be taken as the be-all and end-all 


nf nianij>nlal ive work. Ualher have I tried to select hard and fast rules from 
an ediie.-it lonal standpoint as the loek foundation on which to build. I*’or 
this icason I ha\e rar(“ly sne:t;c*sted alternativ(‘ methods for the manipulation 


(»f anv <tne joint, though I am consei<»ns *»r numberless \-arie(ies in my o\wi 
prai’liee to suit the net tls of indix'idu.il fases : no two are exaetly alike and 
< aeh IheiiTtiie e.alls for addition t<». bui not modilieation of. the basie la'As, 


.Still the dillienllies in leainiu” the leehitKjue t»f the art are so gr<*af. (Iiaf 1 
.am suo' th.'d d is wise to fry Itt set a nmumal slandartl, and then, when fms 
has 1 h ' n mastt rt f! but llienttnly m.t <, lh« sf udent of the art he eonsith i < t| 
comp' t'n! !'» woik out variali«*ns i>n tin h.asie theini-s and prineiples. .M\ 
hope. tlitM'toit. IS hr-.! that inv fellow -pt.tef it i»>neis may (inti m tliest p. ’ts 
tie- jMtidanef ne<-< •ii t. to onthr fi<.sfni»'nf b) mamf>ul;it i»>n a sl.antroti 
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one, ratlier than, as is so often the case at present, a mattei of tlie haphazard 
application of biiite foice Of the lattei there is no need , foiee can never 
replace technique save to the gieat disad%antage of the patient Then, 
second, I hope that the teaelieis in the training schools lecognised b\ the 
Chartered Society vill non feel that they hare a standaul text-book which 
will justify them in preparing students foi work in this special bianch of their 
profession, and that, ultimatel) it maj be possible to legaid the teaching 
of manipulation as being so geneial, that it may become officially a fit subject 
for inclusion in the Societi ’s training and examinations 

Peihaps I maj be asked uh\ it is that little oi no distinction is drawn 
in these pages between joint examination and the treatment of disoidered 
function within joints, and also wh\ onlv incidental reference— it may 
ei en seem almost accidental — is made to the ticatment of specific conditions, 
e g , tennis elbow, golfei’s wiist bowler’s (or pitchei’s) sliouldei footballei’s 
knee, hiker’s foot and so foith The answer to these questions seems to be a 
simple one All medical ticatment is, oi should be, based on the establish- 
ment of a diagnosis, and if wc wish to do this with legard to the function 
of any joint, it is essential to examine ever\ mo\ement that can possibly 
take place at that joint, bo it under voluntary control or no In other woids, 
no examination of a joint can be considered complete until every movement 
described m the following pages has been examined with meticulous care 
Often enough it is essential to avoid the examination of some one or moie 
movements, loi feai of incicasing within the joint the condition which we 
hope to rtmed) , but the fact that the movement has been considered, and 
IS noted as unsuitable, w ill serv c as a v ery valuable guide w hen the question 
of ticatment is under consideration Still the fact remains that unless all 
movements hav'e been examined, whether or no thej are under voluntaiy 
control (ev en though the examination leads to tlie conclusion that it is ill- 
adv ised to manipulate the joint at all), no examination of any joint can be 
consideied as complete Thus the technique for examination and for tieat- 
ment is identical, vvith the one exception, that examination omits the 
administiation of the final impressed foice, which is calculated to aid the 
lestoration of noimalitv with legard to anv' function that is found to be 


imperfect 

With regal d to tlie omission of rcfci cnees to ceitam specific conditions. 
It IS vlways well to remcmbei that just as it is one thing to sav that a patient 
has been cured, it is quite aiiothci to sav what has effected the cuie so 
too it IS one thing to sav that .1 condition arose perhaps, aftei the perform- 
ance of some movement, and .mother to say that the movement was 
icsponsiblc foi causing the svmptoms As I have st.vted so often when 
anting 01 lecturing, the leciipeiative power of Natuie alw ,av s tends stioimh 
tow aids ucoverv, and so potent is it that often enough recovery takes nl.?ee 
in spite of oul ticatment and not because of it Yet the facts reimin^that 

^neent’?'^ not to allow Nature to cariv onthl 

neneficent work of recuperation to the best advantage , wliilc on tlm other 

«>‘™ate cure possible, to ?assist if dm 
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I'ln: liistorv of ibis monograph may be of some interest. I iiad con- 
p)]atccl for a sliort time tlic possibility of writing it when I showed some 
the X-ray ])liotograplis here reproduced at a meeting of tlic Pliysical 
clieine Section of the Koval Society of Medicine in Mav. 1933. Verv soon 
eeame ovcrwlielmed witli the difTicultics in front of me and it seemed so 


eh more simple to show the manipulations on a film. Then, having been 
close touch with the members of the Chartered Society since 1007 or 
)8. I have long realised that joint manipulation should form an essential 
•t of their daily routine ; vet there was no standard teaching in this 
'cial ])art of their work and. therefore, no questions were permissible in 
‘ir examinations. Thus most of them passed out into the world Avith a 
■agre. if any. knowledge of the special art of joint manipulation. In the 
pc that I might be able to give as wide publicity as possible to the technique 
inploy. and also that I might set a standard for teaching and examination, 
lad th{‘ film made. This proved as difficult a task — and perhaps more 
than the one I had jibandoncd : but. having started. I saw the matter 
'•outrh. and the film is now in the possession of the Society. 

Airain I vas doomed to disaj)j)ointmcnt, : it is not Ji “talkie." and 
Ihoul explanation it is well-nigh useless. Then, very reluctantly. I 
iliscd that I must supj)ly the deficiency, hence this outcome of thought 
hook form, ^'et now. on reading through the jiagc-proofs. there is borne 


nu' to me the precept that w.ms so well dinned into me as a boy : ‘ W'hisf 
Lrins Avhere Cjivendish cauls." ^'et “Cavendish on ^Vhist" made scientific 


n^t a pos*-il)ilil v : and so I hoju* “.lames Mennell on .Joint iMovemenIs" 
11 nndei (he art of jnanipnlat ion a seientilie possibility, too and a 
seinal u!;' ,'-'‘nie it is. evc-n though (heart may be diJlienlt loaecjnijc. 

Thus the foltouing pagc‘^ nmst not be t.akc-n as the be-all and end-all 
manipnlal i\ <• work. Hallu-r ha\‘e I tried to select haicl and fast rnl(*s lioni 
I f-diu-.'il ional standpoint as the roek foundation on which to build . f'or 
1 - 1 < ason I lia\ e i are! y suggest « d all ej nat i vc' med hods for the manij)ulal ion 
:iii\ one joint, though 1 am c-onseuuis of mnnberless \’ai'ic’lies in ny\ oun 
.ltd II I' (o suit the net ils ol indiA iduai e.ases : no two are ex.'udly alike an»l 
eh flu 5 (dttie calls for adthfioii to, I>ut not modification of, the hasu* i;.\* 


d! ( he dilfieltlf u H in h 
n suit th.tt If is tsc (< 
IS fit I n nredf r* d hut 

sjHji'ftn* «*' tiuf 

i] • , ! h< f ‘ St*: < . !•' !u t 
1/ r*tiul itu ' ft' S’ at •> 


.irnuig (he Itc-hnujUf f>f the art aie so great, that 1 
I f!\ fi. sfd a rnuiimal standard, .and (hen, v, lu ii this 
thi'iionU n**'.- the student of the ait he eonsafi i 
\.tn:itioIis on ! h< teisje th'ines atul plineiphs. 
hat tu\ h pracd it foiiei • mav tiiut in tluse >, 

fo ond'! fu.ctmenf tcj. nt.inijud.tf a >n a sfaiujerd 
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one, rather tlian as is so often the case at present a iiiatf 
application of brute forte Of the Inllci there is no nto 
replace technique sa^c to the jjreat disathanta^c of tlu 
second I hope that the tcatlui's ni tlic tiainin^ schools i 
Chartered Socict\ will now feel that tht^ lia\c a staiulaui i 
Mill justif\ them in preparing; students foi work in this spt t lal 
profession and that iiltimatch it ma\ be possible to ic^ai 
of manipulation as being so fjcntial tlial it imu bctonic olln idh 
for inclusion in the Socicl\’s training and examinations 

Perhaps I mas ht asked win it is that little oi no distiiution is diawn 
in these pages between joint cxanuiiation and the ticatmcnt td disoideiod 
function within joints, and also wh\ on!\ nuidcntal icfeunti -it nun 
eien seem almost accidental -is made to the lie itmcnt ol specific conditions 
, tennis elbow golfer’s wiisl bow lei s (oi pitcbcrs) sliouldci lootballei s 
l^nee, hiker’s foot and so foitli The answci to these questions seems to be a 
simple one All medical ticatmcnt is oi should be. based on the establish- 
ment of a diagnosis, and if wc wish to do tins with icgaid to the limetic)n 
ofain joint it is essential to examine c\er\ movement that can possibh 
take place at that joint, be it undci \oluntnn eontiol oi no In othci wouls, 
no examination of a joint can be considcicd complete until cvci> movement 
tlescnbed in the following pages has been examined with meticulous caie 
Often enough it is essential to avoid the examination of some one oi moic 
movements, for feai of incicasing within the joint tlie condition which wc 
hope to remedv , but the fact that the movement has been consideicd, and 
IS noted as unsuitable, will serve as a vciv' valuable guide when the question 
ot treatment is under consideiation Still the fnct lemnins that unless all 
movements have been examined, whetbci oi no thev aie undci voluntaiv' 
control (even though the cxanuiiation leads to the coiielusion that it is ill- 
udvised to manipulate the joint at all) no examination of nnv joint can be* 
considered as complete Thus the tcclmiquc foi cxiiiuiimtiou aud loi ticat- 
ment is identical with the one exception, that examination omits the 
administration of the final impicsscd foiec, v\hi(*h is (•al(*ulaled to aid the* 
restoration of normalitv with icgaid to anv fimction that is louud to he* 
imperfect 

With regard to the omission of lefeKiues to (cilam specilU coiuhlioiis, 
it is ahvays well to remember that just as it is om (lung to sav (hal a pali(‘nl 
has been cured, it is quite anothci to sav vvhni has ellci’lcd tin* cuu*, so, 
too, it IS one thing to saj that a condition aiose . ptiliaps, aH(*i llu* pi'iloim- 
ance of some mov'ement, and anothci to sav lhal lh( movc'iucnl was 
icsponsible foi causing the svmptoms As I liavc staled so ollen, when 
writing or lecturing, the rccupeiative powci ol Naluie alw m,\ s l('nds s( longlv 
towards k ( o\ci v, and so potent is it that often enough iccov (*l V lakes jilaec 
m spile ol oiii licairntnl and not because of it ^ ct (lu* hu'ts icinain that 
oiu tualiinnl nmy 1)( HUlluicntly had .is not to allow Nalinctoiauv on the* 
Unmi'wi* i.m?/ . advantage , while on Ihc other 

j IS, M.-p, * ** " * MMike iiltiimitc cuie possible, to assist in Ihc 
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sii])scqucnlly. un^l to avoid those things that seem likely to antagonise 
•rv. 

’iinelion. however, comes from within and not from without, and no 
inless he be an expert in mesmerism, can cause a joint to function save 
the individual to whom tlie joint belongs. Also it is one thing to say 
ymptoms arc felt in a certain region, c.g.. in shoulder or in knee, and 
another to say that any abnormal condition exists in these joints, let 
to say with exactitude what it is within the joints that is actually the 
of each symptom. 

*'hen, too. the ostensible cause may not be the true cause of disordered 
ion in a joint. Take, for example, a so-called “tennis elbow.** True, 
ain may start during or after a game of tennis, but the patient may 
slipjied or fallen and the cause of the “tennis elbow** may well be due 
c fall, not to the game at all. Again, a tennis player may have an 
ss at tiie root of a tootli or tonsil ; the ordinary resistance of the body 
be adcfpiate to ))rcvcnt spread of the infection, but not to do so under 
rmal conditions of movement or strain. A local infective process may 
t up. perhaps a sensitive deposit is formed in the origin of the extensor 
•Ics and tlie sym])toms of so-called “tennis elbow** arc then cstablisiiecl. 
So wc come to the only ])ossiblc conclusion, namely, that “tennis 
V.** I lie other conditions mentioned by name and many others - 
uatism, arthritis, neuralgia, neuritis, lumbago, sciatica and so forth- - 
of fhcs(‘ constitute a diagnosis, and it would, therefore, be fallacious to 
to manipulation as of necessity the a})propriate remedy for any of them, 
•ly be the correct remedy, it may well be the only remedy that can render 
,’crv possible, but this can only be decided as the result of full examination 
h excludes every p<Kssiblc cause of the symptoms which may be present. 
'1* primary or contributory. 

bet us return «)nc(* more to the “tennis elbow.*’ If wc come to the 
•lusion that tin* comlition has arisen in jiart on account of an intercurrent 
•ti\e proee ss. this must be eradical(*d hist. or. if ineradicable, every 
-I must be made to restore* the balane*e* eif resistance tei infe*e‘ti<tn to 
faviimable side. 'fhen. eve n if the* e*ause* e>f the symptoms is within the* 

S. it inav be found that autoinalieallv ree*ove*rv will t.'ike place*. On the* 
s hand, no alteratmn may be* disecrnible*. but the j)re)*:nosis with re*garel 
tiatnn iil b\ manipulation will be ehange'd fnan one that weaild imliente* 
..U! fatluir to «»iH‘ tiiat indie.'ite s an almost ee-rtain preespeet e»f su(*e<ss. 
i(>( , if Vv* v.!sh to U'^f mampulatne- fieatni<*nl aright, we* must <i»» so for 
Uii<!«<l fuiK’tioii vithm any joint that may be* responsible* l*»r the* 
iploiUs 1 h* fh I ISO S vmptom*' r< r«’rii*<i to the* jmnf s{ru«*fun s, <»r be* they 
to d t«s a n;oi' le m«»t»* pom! e»v.mg to irritatiem ejf the* n»'rv<* siipjdy of flu* 
P, 'fhe- me. .'O i;*.bl*> means irrif .'it ii>n of an e-le-inent in fh«* s\ mpatla-fif 
*.«.*;*. •Astern, aiiei V, e nmsi Keep ill iiitne! fh.at tliis is not trul) \»gm»*nfiet 
! flrg, f la ft v.e rife lifpt VlfU'ss (hr smiC* efffe*}s (ti irnt.'itioji as v e- 

ntaspat* ha«l the n< 1 e-sfi|j|,l\ la * n e{fri\e'e! «iir»ftl\ fftuie th'- 
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treatment for various named — and often mis-named — complaints It seemed 
better to describe tlie methods to be adopted in joint examination and then 
to indicate ho^\ the application of the remedial force can be admmisteied 
I hope that, by ti eating the subject in this manner, I may have been able to 
sa\e some patients from manipulation when othei remedies are moie 
calculated to prove successful in bringing lelief On the other hand, if these 
pages succeed in then dual object of rendering joint manipulation accessible 
to those cases for vliich it is applicable, and of establishing a technique based 
on scientific lavs, my objccti\e wiW haAc been attained 

One point remains vhich I am told, ma} require explanation On 
&e\eral occasions leferencc has been made to “taking up the slack’’ — a 
nautical expression vhich I presumed to be a matter of common parlance 
I am told that manj people, and paiticularl}^ should any seek to translate 
it, may be in doubt as to the exact meaning The reference is to a rope on 
a boat Movement of the boom may cause the rope that controls it to slacken 
and traction is then placed upon it until it is taut once more It may be 
necessary to repeat the process time after time, ahvays patiently avaiting 
opportunity The same thing applies to a havser that fastens the boat to 
the dock It mav appeal to be as taut as it can be pulled, but slowlv the 
boat maj swing inwaids a little and traction soon “takes up the slack” and 
once more the line is taut It is a slow, gradual process , force plavs no 
part Applied to a joint the process indicated is merely a question of w aiting 
patiently for an alteration to take place which allows an inciease in the 
range of movement Aftci a \aiiable length of time the limit of anatomical 
and physiological (or pathological) mo\ement is reached, and it is then that 
the mobilising impressed force may be exerted to restore tlie full functional 
range of mo\ement Tins “taking up the slack” is m itself a special art, yet 
it IS an essential part of treatment b\ manipulation which calls foi accurate 
knowledge of the uttcimost limit of the normal mo\ ements and of the extent 
to which the normal function fads to be perfected 

Only one more point It is eompaiatively easy to learn the science of 
joint manipulation, but the technique of applying the ait is by no means so 
simple It IS difficult to teach it is difficult to learn and piolonged practice 
IS the onl\ means of attaining pei fection 


In the prepaiation of a book of this t\pe the authoi must of necessity 
leh foi help upon a large numbei of people I would lecall the immense 
debt of gratitude that not onb I, but those who lead the following pages 
owe to ]Mi H C bticatfcild, C I E , who without an\ technical kiioii ledge 
whate\ei, has shephcidcd the lettcipress through fiom beginning to end— 
manusciipt, slip-pioof and pagc-pioof While dealing with tlie manuscript 
It was not at all iincommoii foi him e\en to take paiagraph b\ paiagraph 
and rc-writc it m his own hand in a foim which he, as a la>man, would better 
understand , and thus he has rendered it fai less difficult foi those with the 
W know ledge to follow the aigumont and reasoning Time aftci time 
what appealed perfeeth plain to me as I had oiiginallj written it has been 
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process subsequently, and to avoid those things that seem likely to antagonis' 
recovery. 

Function, however, comes from ^^'ithin and not from "snithout. and v.< 
one. unless he be an expert in mesmerism, can cause a joint to function sav^ 
alone the individual to whom the joint belongrs. Also it is one thing to sa;i 
that symptoms are felt in a certain region, e.g.. in shoulder or in knee, anc 
quire another to say that any abnormal condition exists in these joints. lei 
alone to say with exactitude what it is within the joints that is actually th*: 
cause of each symptom. 

Then. too. the ostensible cause ma^' not be the true cause of disordered 
function in a joint. Take, for example, a so-called ‘■tennis elbow," True, 
the pain may start during or after a game of tennis, but the patient may 
have slipped or fallen and the cause of the “tennis elbovr" may vrell be due 
to the fall, not to the game at all. Again, a tennis player may have an 
abscess at the root of a tooth or tonsil : the ordinary resistance of the body 
may be adequate to prevent spread of the infection, but not to do so under 
abnormal conditions of movement or strain. A local infective process may 
be set up. perhaps a sensitive deposit is formed in the origin of the e.xtensor 
muscles and the symptoms of so-called “tennis elbow" are then established. 

So we come to the only possible conclusion, namely, that “tennis 
elbow." the other conditions mentioned by name and many others — 
rheumatism, arthritis, neuralgia, neuritis, lumbago, sciatica and so forth — 
none of these constitute a diagnosis, and it would, therefore, be fallacious to 
refer to manipulation as of necessity the appropriate remedy for any of them. 
It may be the correct remedy, it may well be the only remedy that can render 
recovery possible, but this can only be decided as the result of full examination 
which excludes every possible cause of the symptoms which may be present, 
cither primary or contributory. 

Let us return once more to the “tennis elbow," If %ve come to the 
eonclii‘'ion that the condition has arisen in part on account of an intercurrent 
infective process, this must be eradicated first, or. if ineradicable, every 
effort must be made to restore the balance of resistance to infection to 
tlie fav(uirable side. Then, even if the cause of the symptoms is witliin the 
joint, it may be found that aiitfmiatieally recovery will take place. On the 
other hand, no altenition may be discernible, but the prognosis with regard 
te treatment by manijnilation will be changed from one tliat would indicate 
e^utain failnre to nne tliat indicates an a]nK)st certain prospect of suc»-'o-<,. 
Ihujcc. if VO' V, jsh to use manipulative treatment arigljt. we must do for 
fiisfjrdcpd function v. jfhin any joint that may be re^pon<i}j]e for the 
svmp!^)rn‘* be thos^' symptoms refened to the joint struetnre^-. be they 
referred to a more nunote point owing if} irritation of the nerve ‘•uppl*.' of t})^' 


ioitii . 'fins invariably iiTjt^tfion of arj eiement in fljc syn)patijcf ir 

m-r\'niis srstoni. and v,e must kf eif iri iniml that tin’s i-s no* frui'.' s^'-gnn'nt.'d 


ami that, fharefore. we do not W]{n^-.s tlic «.ann f of irrifatjoji ,'ts vo 

shfanhl a?!ffe!pat<- had tin' n'-rvr-stijq>]\ }>f-f n d'-rived djree?|y fror.o fh^ 
ordifiar*.' '.'•gnn-ntai rn-rvo',. So no aft'^rnpf has b'-'^-n inml'- to pr*-'-' .^ib* 
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treatment for various named — and often mis-named — complaints It seem 
better to describe the methods to be adopted in joint examination and L* 
to indicate how the application of the remedial force can be admimsterc 
I hope that, by treating the subject m this manner, I may have been able 
save some patients from manipulation when other remedies are me 
calculated to prove successful in bringing relief On the other hand, if t^ 
pages succeed m their dual object of rendering joint manipulation accessih 
to those cases for which it is applicable, and of establishing a technique has 
on scientific laws, my objecti\e \mU ha\e been attained 

One point remains which, I am told, may require explanation 0 
seieral occasions reference has been made to “taking up the slack” 
nautical expression which I presumed to be a matter of common parlanc 
I am told that many people, and particularly should any seek to transla 
it, ma\ be m doubt as to the exact meaning The reference is to a rope i 
a boat Movement of the boom maj cause the rope that controls it to slack 
and traction is then placed upon it until it is taut once more It maj • 
necessary to repeat the process time after time, always patientl> awaitm 
oppoitunity The same tiling applies to a hawser that fastens the boat 
the dock It may appear to be as taut as it can be pulled, but slowlv t)t 
boat may swing inwards a little and traction soon “takes up the slack ar 
once more the line is taut It is a slow, gradual process , force plajs r 
part Applied to a joint the process indicated is merely a question of w aibr 
patienth for an alteration to take place which allows an increase in 
range of movement After a \aiiable length of time the limit of anatomic 
and physiological (or pathological) mo\ement is reached, and it is then the 
the mobilising impressed force may be exerted to restore the full functic- 
range of movement This “taking up the slack” is in itself a special art, jc 
it IS an essential part of treatment b> manipulation which calls for accura 
knowledge of the utteimost limit of the normal mov ements and of the ext^ij 
to which the normal function fads to be perfected 

Onlv one more point It is compaiatn ely easv to learn the science « 
joint manipulation, but the technique of applying the ait is by no means s« 
simple It is difficult to tcacli it is difficult to learn, and prolonged practic 
IS the onh means of attaining pcifection 

In the picpaiation of a book of this t\pe the authoi must of neccssu 
ich foi help upon a large number of people I would iccall tfie immcni' 
debt of giatitiide that not onb I, but those who lead the following pn 
owe to Mr 11 C Sticatfeild C IK, who, without anv technical knowled^ 
whatcvei, lias sliephcided the Icttcnness through fiom beginning to end 
manusciipt, shp-pioof and pagc-pioof While dealing with the mamiscnpf 
it was not at ill uncommon foi him c\cn to take paragraph b\ pamgraph 
and rc'Wntc it m Ins own linnd in a form wliicli he as a lav man would bettci 
understand , and tluis lie has iciulercd it far less diflicult for those with the 
tcclinical knowledge to follow the aigunicut and reasoning Time after time 
v\hat appcircd pcifcctlv plum to me as I had onginalh written it has been 
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torn to bits and reproduced in a manner which will be infinitely more 
acceptable to the reader in doubt and difliculty. He has discussed some of 
the more involved parts with his daughter. Miss Joan Streatfeild. C.S.P., 
and it has been seldom that between them, they have not been able to unravel 
the meaning ; but, on more than one occasion, I am sorry to say even their 
combined efforts failed to reproduce what I had intended to say. These 
portions have been re-written, and so I hope my meaning is now clear. 

Of the members of my staff who have served as models for illustrations 
I can only say that, in one way or another, the number that have rendered 
assistance is so great that I am afraid I cannot enumerate them. Taken in 
chronological order : Miss Catherine Lamb served as model during the 
preparation of the vast majority of the X-ray photographs. This was no 
mean task, and it meant giving up an immense amount of time. For other 
photographs I am mainly indebted to Miss J. D. Dennison, who gave freely 
of her scanty leisure to this tedious job. Some of the X-ra}’’ photographs 
were also taken with her serving in the capacity of model. Then, in addition, 
she has read the manuscript for me. has pointed out several errors that have 
crept in ; and. where the revision has been too involved for ready under- 
standing. she has pointed this out and thus enabled me to make final 
corrections. On many occasions my Secretary. Miss F. M. Porchcron, has 
come forward whenever help has been needed. 

All the photographs and the X-ray plates were prepared in the X-ray 
Department at St. Thomas’s Hospital, owing to the courtesy of Dr. Geoffrey 
Fildes : indeed, it was owing to his encouragement that I first thought of 
making the attemj)t to illustrate the effect of manipulation by means of 
reproduction of X-ray photographs. With the exception of half-a-dozen 
photos, which were done in the Isle of Wight. I owe them all to the untiring 
care and technical skill of Mr. H. F. Hardwickc and his son. For obvious 
reasons wc could only work in the Department at St. Thomas’s when it 
was empty, and this meant that they both had to come up on more Saturday 
afternoons and Sundays than I care to look back on in retrospect with 
j)laei{lity. How many exposures wc made which proved unacceptable, and 
which, Iherefore. had to be repealed. I do not know; it would not sur{)rise 
me if I found lhaf it was .‘JO per cent. I often wonder if any other })air of 
heljiers would have been so unfailingly courteous and jiaticnt with me. The 
eiul-resull surely testifies to their skill and care. 

I’or the sk{‘tehes I am indebted to two artists. Miss M. J. .1. Doueet. 
C'.S.P,.* who broke tlie ie(‘, and to Miss Ituth .Seri^■enor. who carried on 
willi tlie good work following her example. .Miss Mabel Lij)sef)nib has jilsf) 
given further helj). It may be asked, why were all these reproduef Ions of 
well-known featuu.s ne<-essa! v It may be as well to pf)int f)ut that with two 
ex^*eption^. which are ;ieknowledge<i in the text, no actual nprodnef ions 
were made, ( )n snjierlieial exammal ion I have no doubt that t hese sketches 
wotdd be thought to be iflentieal with those to b(' found in the orflinnry 
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rJistomical text-books. In gross outline, of course, this is true, but I found 
it passible bv altering position of the bones to a minute extent, to 
sho^ to better advantairc the points that needed emphasis Therefore, 
hoover closely some of these sketches may appear to resemble others that 
have been published elsewhere, some variations have been reproduced, each 
with a de&iite objective. It has been found necessary to revise many of 
these sketches three or four times before we were successful m showing the 
exact detail that was required* as it is not an easv task to trv* to mdicate to 
the artistic eye. which has to reproduce what it sees, the points which, on 
purely anatomical erounds. I wish to demonstrate. I do not know where the 
techmcal diSculties may be. but 1 beheve that one at least is that I wanted 
a view shown in two planes when the reproduction of necessity* can only 
appear in one. 

Finally. I fee! that few people can have received more kindly consider- 
ation from their publishers than I have done during the preparation of this 
book, and the care th?t has been expended to render it as perfect as is 
reasonably possible has been to me a remarkable feat of combmed skill 
and pabeace. Even preparing the Index has been a task of most unusual 
diSculty. but 3Ir J. Rivers.* who h'ls helped me so imceasmgly with the 
producbon, seems to me to have made a remarkable success of it. 

My publishers have also allowed me to borrow freely from the illustrations 
of the two books that they had published for me previousl v. namelv. * Phvsical 
Treatment by Movement. 3I^pulatioa and 3Iass3ire*' and '‘Backache.*’ 
Specific ailments — such as those mentioned — are f^v considered in the 
former volnme. 

Pass Sqcaee East. X W,l. JA3IES 3IEXXELL- 
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oifi If) hits and reproduced in a manner which will be infinitely more 
iff( })lal)le to the reader in doubt and difficulty. He has discussed some of 
Ih' more involved })arts with his daughter. Miss Joan Strcatfeild. C.S.P.. 
ind it has been seldom that between them, they have not been able to unravel 
he meaning ; but. on more than one occasion. I am sorry to say even their 
(imbincd efforts failed to reproduce what I had intended to say. These 
portions have been rc-writlcn. and so I hope my meaning is now clear. 

Of the members of my staff who have served as models for illustrations 
can only say that, in one way or another, the number that have rendered 
issistanee is so great that I am afraid I cannot enumerate them. Taken in 
■hronologieal order : ]\riss Catherine Lamb served as model during the 
)r('paration of the vast majority of the X-ray photographs. This was no 
nean task, and it meant giving iij) an immense amount of time. For other 
photographs I am mainly indebted to Miss .7. D. Dennison, who gave freely 
)f her scanty leisure to this tedious job. Some of the X-ray photographs 
aer(‘ also taken with her serving in the capacity of model. Then, in addition, 
die has read the manuserijit for me. has pointed out several cri'ors that have 
■rept in : and. where the revision has been too involved for ready under- 
danding. she has pointed this out and thus enabled me to make final 
•fjireetions. Dn many occasions my Secretary. Miss F. M. Porehcron. has 
■ome forw.'ird whenever helj) has been needed. 

All the photographs and the X-ray plates were prepnred in the X-ray 
Department at St. Thomas's TIospitul. owing to the courtesy of Dr. Geoffrey 
I'ildes : indeed, it was owing to his eneouragement that I first thought of 
making the attempt to illustrate the effect of manipulation by means of 
rej»rnduet ion of X-ray photograjihs. With the exception of half-a-do/en 
jihotos. which were done in the Isle of Wight. I owe them all to the untiring 
care .and technical skill of I^Ir. II. Is. Ilardwieke and his son. For obvious 
n.asons we eonlil only work in the Department at St. 7’homas's whcai it 
was lanpty. and this meant that they both had to come up ou more Saturday 
ar}<anonns and Sundays than I care to look back on in retrospc-el with 
plaoidily. II(j\\ ni.any exjiosuies we made which jirovcfl unacceptable, and 
whi<'h. ilutchirc. had to be repeated. I do not know: it would not surprise 
me if I found that it was rU) jkm' <’enl. I often wonrler if any other pair of 
ia lpeis Wftuld have bcc-n s(» unfailingly eourle()ns and patient with me. 'I’lie 
fnil-j«''Uil sni< ly testilies to lln-ir 'sUH ami care. 

loir thr vl.tlelus I am md<-bl<«i to two artists, .Miss M. . 1 . . 1 , Doneef. 
t .S.P,,' who bjoko thr io(*. and to Miss Hnfh .^eti\enor. who a.-nrird on 
’.'.ith tie- yood woik lollownu' liar ax.ainple. .Miss ^^ahal I.ipsa/»inh has also 
a!\,n fuilhar lulp, ll ma\ ba .aslo-d, why wara all Ihrsa raproduat ions of 
v.aihknow n faatiuas 111 a/ ssit \ ? If nia\ lia .as wall to point out that wifhfwo 
.\a«{>f lolls, whtah ar«- aal.nov !»'d;M d m ! ha fa.\f. no ;u-tual lapiodnafioia, 
wo o oi-ada. On snparltf i.d » vanmiaf ton I lia\ a no i joubf that f fa-sr- ..{.at afjas 
v<..i!d Im thoindif to b< eh-nfia.d wHli thos. to la foinaf m ttiaoidinaiv 
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anatomical text-books In gross outline, of couise, this is true, but I found 
it A\as possible by altering the position of the bones to a minute extent, to 
sho^v to better advantage the points that needed emphasis Therefore, 
ho^\ever closely some of these sketches may appear to resemble others that 
ha\e been published elsewhere, some variations ha\c been reproduced, each 
with a definite objective It has been found necessary to levise many of 
these sketches three or four times before we were successful in showing the 
exact detail that was required, as it is not an easj task to tiy to indicate to 
the artistic eye, which has to reproduce what it sees, the points which, on 
purely anatomical grounds, I wish to demonstrate I do not know where the 
technical difficulties may be, but I believe that one at least is that I wanted 
a view shown m two planes when the reproduction of necessity can only 
appear in one 

Finally, I feel that few people can ha\ e recei\ ed more kindly consider- 
ation from then publishers than I ha\ e done during the preparation of this 
book, and the care that has been expended to lender it as perfect as is 
reasonably possible has been to me a remarkable feat of combined skill 
and patience Ei en preparing the Index has been a task of most unusual 
difficulty, but Mr J Rivers,* who has helped me so unceasingly with the 
production, seems to me to ha^ e made a remarkable success of it 

Mj publishers ha\calso allowed me to borrow fieclv from the illustrations 
of the tw o books that they had published for me pi eviously, namely, “Physical 
Tieatment by Movement, Manipulation and Massage” and “Backache” 
Specific ailments — such as those mentioned — aie fully considered in the 
former volume 

Park Square East, N W 1 JAMES MENNELL 


‘ Xov, ^ilanaging Ditector of J and A Churchill Ltd 
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GENERAL CONSIDERATIONS 

CHAPTER I 
INTRODUCTION 

“Bonvsetung” m this countiy is nothing ne^\ Theie are certain 
families in which a technique of manipulation for the lelief of stiff oi painful 
joints has been handed down from generation to generation from time 
immemorial The origin of this technique is lost in the mists of antiquity, 
and theiefoie the laws if an>, on which the treatment was originally based 
are necessarily unknown The piactitioneis seldom recei\ed any sort of 
medical training, and usualU their main work in life was something far 
remo\ed from the treatment of the sick But that these heieditan bone- 
setters did actualh conNey definite physical benefit to many of those who 
consulted them is bejond all doubt ♦ and it is quite impossible to attribute 
to psychological phenomena cver\ case of tuie oi relief so effected 

Unfoitunatel} the unqualified bone-setter attributed bis cures when 
they occurred, to phenomena which the qualified practitioner knew could 
onlj exist in the imagination Some spoke of dislocation where no dislocation 
was possible, others of a “little bone” being out of place, in a position where 
theit was no “little bone,” as anatomical knowledge could pro\e Then the 
untenable claim was made that such imagmar\ dislocations and displace- 
ments iiad been reduced or restoicd by manipulation The advent of X-ray 
examination has proved that, m the vast majoiity of cases in which claims 
of this type were made, no dislocation, as understood b) the medical 
practitionei vias in fact piesent 

So much foi tlic strictlv medical point of v iev\ but there is a gicat deal 
to be said on behalf of the general belief m the claims of the bonc-scttei 
Let us take the case of a patient who had suffeied a degree of mcapacitv, 
sav in the wiist or elbow, owing to pain or even to a sudden sensation of 
weakness dining ceitain movements Oithodox ticatment having been tiicd 
and the patient having peihaps iindcigone the extreme inconvenience of 
splintage, with no impiovement and possiblv witli actual deterioration of the 
condition, the patient visited the bonc-scttci who asserted that the little 
bone was out of plicc oi tliat theie was dislocation Manipulation v\as 
pcrfoimcd, and the patient was aware of unexpected movement m the region 
umlci treatment, and possibh also heaid a definite snap or scrunch 
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real conception of what is meant by the teim as scientifically used All he 
knows IS that a joint which does not mo\e freely can be made to move under 
an anaisthetic, and the more intrepid practitioner will often carry out the 
manipulation without am training oi knowledge to guide him The result 
only too often is the abuse and not the use ol the treatment, with the ineii- 
table consequence that the treatment itself is condemned, whereas the real 
cause of the failure is lack of training and technique 

Osteopathy is a later development of the art of manipulation, and 
cheirojiraxy slightly later still The date usualh given for the birth of osteo- 
pathy IS 187-t, and its father w as Andrew Still— a' qualified medical practitionei 
in Ameiica The theory of cheiropraxis owed its origin to Palmer of 
Iowa some twenty years later The two systems have this m common, that 
they both teach manipulation of the joints of the spine, including the sacro- 
iliac joints, as the so\ ereign method of rehei mg sy-mptoms, and also of 
maintaining general health 

The osteopath claims that the most important single factor in the 
production of all disease is the spinal lesion, and that, as a necessary corollary, 
the correction of this lesion is the most important single factor in the treat- 
ment of all disease The “lesion” is \ariously described, but what is exactly 
understood by the term is peihaps best cxpiessed merely by saying that it 
means “the immobilisation of a joint m a position of normal movement 
This would seem to imply a certain — though perhaps very limited — degree 
of locking 01 “seuing-up,” or, perhaps best of all, “binding” of two joint 
surfaces, but this is not by any means the whole of the story, as the part 
plated by the soft paits is often more important than that of the actual joint 
suifaecs fiom the point of view of the disturbance of normal function After 
all, if, fiom any cause, the fascial structures are not free to function in the 
maniici intended by nature, it is impossible for the joints to do so Perhaps 
the most commonly recognised example is the taut ilio-tibial band , but this 
IS only one band of fascia in the human body', theie are countless others, and 
assuicdly they must all be subject, to a greater or less degree, to corresponding 
lack of perfection of function There is much to be said in fav'our of the 
instnictiv c desire of the domestic dog and cat to stretch fully' on waking from 
slecji as a sort of fust duty in life ' There is more loss of function from taut 
fascial bands than is conimonlv lecognised, and this may account for the all 
too coninioii lelapses that follow apparently successful joint manipulation 
The doctiine so commonly attached to the theorv of the spinal lesion, 
whin icdnccd to its elements, is this, that disordcied function within a joint 
can so mtcifcic with the cii dilation in extra-ai ticular parts as to render them 
siisieptiblc as a result of the low eicd vitality of the part, to every variety of 
ill I his low ered V italitv not only jiavcsthcwav foi bacteriological invasion, 
blit may also lead to a faiiltv fiinclioniiig of the jiart oi organ inv oh ed 

The belief of the eliciiopi actor is, to put it biiellv, similar to that of 
tin osteopath save that the spinal lesion is held to exert its deleterious jiowcr 
bv diieit action on some clement in the ncivoiis system It has been said 

* I dxthc I \shmorc of Kinksyille Mtssoun L \ 
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accompanying the movement. The movement was probably associated with 
transitory and very trivial pain, and, as soon as this subsided, the patient 
enjoyed a freedom of movement long denied to him, and was free from 
further syrnptoms. In sueh a ease one cannot wonder if the patient came to 
the conclusion either that, in spite of scientifie knowledge and the evidence 
of X-ray examination, the bone-setter was right and the orthodox praeti- 
tioner wrong, or that, although there had been no disloeation and no little 
bone out of plaee, relief had been obtained through some magical gift in the 
hands of the bone-setter. Yet the faet remains that the pain and disability 
of which the patient complained might have been due to the onset of an 
acute infeetive arthritis, or to the first symptoms of tuberculosis. Manipula- 
tion in either event might do irreparable harm. Far better is it that some 
should have been deprived unnecessarily of the enjoyment of a favourite 
game than that any should have risked limb or even life owing to untimely 
and unscientific administration of a remedy, of which all that can be said is 
that, had the cause of incapacity been other than it was, it might have 
brought relief. 

Some bone-setters have claimed mj'^stical power, or have invoked divine 
assistance for their manipulations, and since almost every human being has 
some sort of belief in a Supernatural Power, it was easy for the bone-setter 
who claimed magical powers to persuade those patients on whom successful 
movements had been performed that the miraculous had happened, and that 
some mystical gift had enabled him to “strike his hand over the plaee and 
recover the leper.” In fact it is likely that at one period the hereditarj’- bone- 
setter made a practice of “calling upon the name of the Lord his God” before 
performing his manipulation, a procedure which, it will be remembered, 
Naaman the Syrian expeeted of the prophet Elisha. This practice would not 
preclude the invocation by some form of incantation to the powers of evil as 
well. 

The attitude of the orthodox medical practitioner toward the bone-setter, 
whether he claimed magical powers or whether, he claimed, without such 
powers, to cure symptoms by removing conditions which scientific knowledge 
could prove to be non-existent, was of necessity one of profound distrust. It 
was obviously out of the question for him to countenance treatment based on 
a foundation which he knew to be fallacious. 

There is nothing to show how far the bone-setter of times gone by 
applied his art to the joints of the spine as distinct from the joints of the 
extremities, but it is fairly certain that the joints of the cervical spine at any 
rate came under treatment and also the sacro-iliac joints. 

From the foregoing it must not be understood that in bygone generations 
the regular practitioner was ignorant of. or entirely failed to practise, manipu- 
lative treatment. There is evidence that many medical men have regularly 
used this treatment, though until recent times descriptions of technique have 
not been passed on by these practitioners to their successors in the profession. 
Even to-dav the technique or the art of joint manipulation forms no part of 
the medical curriculum, and the medical student is fortunate if he has any 
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manipulation, there is less difficult} with the hearing, although no appieciable 
alteration has in fact taken place The apparent impror ement r\ ill induce the 
patient to perse\ ere hopefully with the treatment and the hopeful attitude of 
mind m itself tends to con\ ince him of further amelioration 

Moreover, in Nature there is always some tendency towards healing and 
repair This is itself a tremendous asset to all treatments which claim 
cuiatne properties, since, whatever the system of cure employed, theie will 
alwajs be a percentage of cases which will naturally tend towards lecocer}, 
often not because of, but m spite of, the treatment Treatment if sufficiently 
bad, w ill, of course, militate against recover} , but frequently a patient w ill 
tend towards reeoi ery in spite of thoroughl} unsuitable treatment In such 
cases the patient inevitably ascribes the improvement to the treatment, 
which in fact had nothing to do with it One good recent example is that of 
a patient with a short tendo Acliillis who for foul years had been unable to 
walk up or down stairs m comfort m spite of the fact that liis mam job in 
life was standing Alteration of his footgeai at once enabled him to go up 
and down stairs with a freedom that he had not known for years He was 
giossly overweight His heart began to let him down and he was ordered 
complete icst from duty and a material reduction of weight At the end of 
two months his leg and foot symptoms had entirely disappeared, presumably 
as the result of manipulation, adjustment of foot-gear, lest and reduction of 
weight It so happened that he was ordered diathermy while in bed The 
latwnak of this is not apparent Still nothing on earth will induce him to 
believe that anything but the diathcimy has been the curative agency 

Theic remains a percentage of casts whole cure can be attributed 
entiicK to faith, i c , tlie cures which are founded on purely ps} chological 
processes These cases tan give to the unscrupulous manipulator a notable 
advantage If he can persuade his patient that symptoms, which are purel} 
psv chological, ow c their origin to some disordered function w ithin a joint, and 
if he can then pioduce an audible sound within the joint, combined with a 
sensation of unaccustomed mov ement he has most of the faetois required for 
a so called “miracle cure “ ^Vhen speaking of psychological sjmptoms we 
must howcvei, icmcmber that, as those who deal largcl} in phvsical treat- 
ment vci} well know, neurasthenic and even h}sterical svmptoms mav be 
associated with some degree of jihjsical dciangemeiit, and this mav be 
piesciit 111 the foim of a joint “lesion ” As long as this deiangcment is allowed 
to Jicisist there w ill be little oi no pi ogress m the battle against psv chological 
exiiggeiation of the S} mptoms lemovc the phvsical foundation on which the 
psv cliological exaggeration icsts and the psychological element will often 
disappcai without fin thei aid 

Still when all has been said that mav tend to explain awav the benefit 
confcricd bv nianijiulation tlicic remains an enoinious mass of tcstinionv 
that ninnipnhtiv e treatment has a ica! jiotciitiahtv for good in a great v arietv 
of cases 

In tiviiig to airive at a scicntiric explanation of this fact, two points call 
lor special consideration First what do wc mean bv a joint lesion t and. 
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that the creed of the osteopath is based on the law of the arteiy, and that of 
the cheiropractor on the law of the nerve. 

Few qualified medical practitioners have found themselves able to accept 
the doctrines — or perhaps better the creeds — of either the osteopath or the 
cheiropractor. Just as it was impossible for them to recommend treatment by 
bone-setting manipulation, when manipulation was based on an imaginary 
or scientificalty false presentation of the conditions, so too, they were 
debarred from recommending osteopathic or cheiropractic manipulation when 
the raison d'etre of the treatment was a creed in which they could not believe. 
At the same time it was indisputable that the exponents'of both had brought 
help and relief to many patients in the past, after more orthodox treatment 
had been tried and failed. 

This, then, was the dilemma which faced those medical pi’actitioners who 
devoted themselves to the study of that branch of therapeutics which has 
now become generally known as Physical Medicine. On the one hand was the 
undoubted benefit received by countless patients as the result of manipulation 
by those outside the medical profession ; on the other was the fact that those 
who practised the manipulation, based it on what was, to most medical men, 
a scientifically false creed. Manifestly it was right for medical practitioners 
to withhold from their patients treatment which might perhaps bring relief, 
while the theory which underlay the treatment was not based on known 
scientific fact. The problem to be solved was how far, if the claims made for 
manipulative treatment were investigated by those with adequate material 
and opportunity for the task, it would be possible to substitute a scientific 
basis of treatment for the existing untenable creeds. 

One of the difficult elements in these investigations was the fact, well 
known to medical men, that in many cases unscientific manipulative treat- 
ment had resulted in definite and serious harm to the patient. Far from being 
a cure-all, in unsuitable cases it was attended with very real dangers. In 
other cases it seemed to have no effect either for good or evil, while in other 
cases again, covering a variety of complaints, patients undoubtedly seemed 
to benefit for a time and would then make no further progress, but might 
even find that deterioration set in with the cessation of treatment. Consider- 
ation of these facts led to the conclusion that there might well be a dual 
origin of the symptoms, and that manipulative treatment had brought an 
element of relief by adjusting one origin while leaving the other still operative. 
Take, for example, a case of “golf-wrist.” Symptoms may arise from some 
disordered function in the joints of the carpal region and these symptoms may 
be amenable to manipulation. But in some cases a few fibres are ruptured in 
the flexor carpi ulnaris at the lower limit of the region of the origin of the 
muscle from the ulna : symptoms arising from this point would not probably 
be affcclcd by manipulation either for good or evil. In a case of deafness, 
again, the patient may also be suffering from some degree of disoi’dcred 
func'tion of the joints of the cervical spine, leading to discomfort referred 
along Ihc branches of the superficial cervical plexus. Manipulation may 
rclicNC this discomfort and the patient may think that, as a result of 
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manipulation, thcie is less dimculU nith the Iicaring, although no appieciable 
altciation has in fact taken place The appaicnt iinpio\ ement n ill induce the 
patient to perse\ ere hopefully n ith the treatment and the hopeful attitude of 
mind in itself tends to convince Inm of fuithci amdioiation 

Moico\er, in Natiiie thcie is alnays some tendency tonaids healing and 
lepaii This is itself a tremendous asset to all treatments nhich claim 
cuiatnc properties, since, nhatcAcr the system of cure employed, thcie mil 
always be a peiccntagc of cases wliieh ml! natuiallv tend tow aids reco\er\, 
often not because of, but m spite of, the treatment Treatment, if sufficiently 
bad, will, of course, militate against rccovei^, but ficquently a patient will 
tend towards rcco\ei} in spite of tlioroughly unsuitable treatment In such 
cases the patient inevitably ascribes the impio\ ement to the treatment, 
A\hich in fact had nothing to do with it One good iccent example is that of 
a patient with a short tendo Achillis wlio foi ibiii \eais had been unable to 
walk up or down stairs m comfort m spite of the fact that his mam job in 
life was standing Altciation of his footgeai at once enabled him to go up 
and down stairs wuth a fieedom that lie had not known foi years He was 
giossly overweight His heait began to let him down and he was ordered 
complete rest from duty and a material reduction of weiglit At the end of 
two months his leg and foot symptoms had cntiicl) disappeared, presumably 
as the result of manipulation, adjustment of foot-geni, rest and leduction of 
weight It so happened that he was oidcrcd dintheimy wliilc in bed The 
mtionaU of this is not appaicnt Still nothing on earth will induce him to 
believe that anything but the diathcimy has been the cuiatnc agency 

There remains a peicentagc of cases whcic cure can be attributed 
entirely to faith, i c , tlie cures wluch are founded on purely psycliologica! 
piocesscs These eases can give to the unscrupulous manipulator a notable 
advantage If he can persuade liis patient that symptoms, which are puiel) 
psv chological, owe their origin to some disordered function within a joint and 
if he can then pioduce an audible sound within the joint, combined with a 
sensation of unaccustomed movement lie lias most of the factors required for 
a so-Ccillcd “miracle cure” When speaking of psychological symptoms we 
must, however, remember that, as those who deal largely in phj^sical ticat- 
ment v'cry well know, neurasthenic and even Iiysteiical symptoms mav' be 
associated with some degree of phjsical dciangement, and this mav’^ be 
present in the form of a joint “lesion ’ As long as this derangement is allow ed 
to persist there will be little oi no pi ogress in the battle against psychological 
cv.aggeration of the sv mptoms i emove the physical foundation on w hich the 
psychological exaggeration lests and the psv chological element will often 
disappeai without further aid 

Still, when all has been said that may tend to explain away the benefit 
conlerred by manipulation, theie remains an enormous mass of testimony 
that manipulativ o tieatment has a ical poteiitiahtv’' for good in a great v anetv 
of cases «= & j 

In to mg to arm e at a scientific explanation of this fact, t« o points call 
loi special consideration First, nhat do ne mean b> a joint lesion ’ and, 
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secondly, how far are we justified in believing that pain can be referred as a 
result of the lesion ? To go a stage further, if pain can be referred as a 
symptom to a part more or less distant from the lesion, may it not be possible 
for other inimical stimuli to be similarly referred ? 

Here I left the discussion in the first edition and for this I have been 
criticised because it is obvious that I am leaving the answer to the osteopath, 
the cheiropractor and others who deal with joint manipulation. My silence 
in the previous edition was because I did not feel competent to answer these 
questions adequately and particularly the last of them, and I do not know 
how far I am justified even now in discussing the last of the problems. With 
regard to the first two, I feel more comfortable. 

“Joint lesion” merely implies that there is some disordered func- 
tion within a joint and therefore of necessity there is some abnormality, 
either in the anatomical relationship between the joint surfaces or some 
lack of normal ph^^siological movement between them, or more often, 
both. 


The answer to the second question I can only give as my own personal 
conviction — the result of extensive experience. Either of the two conditions 
mentioned can. and do, produce symptoms of which a patient may be 
conscious even though anything in the nature of actual pain may be lacking. 
As a rule, however, when a “lesion” is present there is an element of pain 
when the joint is subjected to the extreme limit of movement and particularly 
of movement which is not under voluntary control. At least we may go this 
far, that, on examination, both the examiner and the patient should be 
conscious that something is not well with the joint and that something is 
required to relieve the symptoms. This something is restoration of perfection 
of anatomical and physiological conditions. That referred pain from a joint 
that is not functioning normally may be severe and may radiate widely is an 
undoubted fact. Moreover, the radiation may prove to be deceptive. It is 
not common for anvone to be able to describe the exact distribution of 


symptoms and only once have I encountered a patient who has been able to 
describe his symptoms as referred from the fourth lumbar nerve root. 
Needless to say. he was a very well-known neurological physician. On 
examination it was movement of the joints connected with the second lumbar 
vertebra that reproduced the symptoms which the patient attributed to the 
fourth lumbar nerve root and it was due to restoring normal movement to 
tlic joints of the second lumbar vertebra that brought immediate relief from 
symptoms. Obviously the explanation must remain speculative, but the 
only rational explanation seems to be as follows : I’lie nerve supply to any 
joint cartilage, synovial membrane or pad of fat within the joint, aiul 
jwobably even the nerve supply to the ligaments, is from the sympathetic* 
nervous system. There seems to be no dcjubt that in the sympathetic nervous 
svstem there arc certain fibres whose function is to convey the sensation of 
])ain and that when these fibres reach the spinal cord their termination is a 
ramification upwards and downwards, c.xt ending to an area which would 
prohablv be covered by about four vertebras. It is small wonder, fh<*retorc. 
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that, unless this fact is kept m mind and we disregaid piiiely segmental 
distribution, diagnosis is apt to be fallacious 

Now we come to the consideration of the third problem which leally 
amounts to this if disturbance of joint function can cause referred pain, 
can distuibed function in a joint also con\cy othci mimical impulses which 
cause disturbance m other organs ^ That this theoiy can be carried much 
too far, IS, I am quite sure, a most undesiiable ceitamtj , but that abnormal 
impulses can cause some reflex effect, is equally certain Thus, foi instance, 
it IS not an uncommon cxpeiicnce for an abdomen to distend suddenly as a 
result of manipulation, and particular!} of backward flexion, in the neigh- 
bourhood of the twelfth thoracic and fiist lumbar vertebra) That this is due 
to an} conscious sensation on the pai t of the patient, can be disproved b} the 
fact that a patient will often icmam m a state of complete relaxation under 
an aniESthetic until this one mo\emcnt is pci formed, when it is almost the 
general rule for the patient to begin hea\ ing as if about to be sick Morco\ei, 
if the manipulation has not been completed, a \ cry considerable increase m 
ansesthesia is requited before the ncccssai} relaxation is secuicd So far we 
are on film ground, but to claim, because tins is so that thcrefoic all soits 
and conditions of abnormal symptoms should be cuiable by manipulation, is, 
to m\ mind, a claim that appioachcs the ridiculous The eternal difficult} 
IS to be able to decide between two problems Fust, to be able to sa} that 
the patient has improi ed, but it is quite anothci tiling to say what lias caused 
the improAement Take, for example, the claim of one well-known osteopath 
that he sa^ed his wife’s life by manipulation when she was appaiently dying 
of pneumonia It is, of course, common knowledge that many patients 
apparentl} rapidly approaching dissolution with this complaint, and befoie 
modern treatment was known, suddcnl} recovered by crisis, and that at 
times something V ery neai a miracle seemed to liave happened in spite of the 
absence eithei of ehemotherap} or manipulative tieatment It was often 
“touch and go” and as often as not nursing skill w as the decisiv e factor Ade- 
quate sleep might be classed as another decisne factor This depends on 
personal comfort — a comfort which some people only attain as the result of 
ph}sical treatment, which may take the lorm either of massage, manipula- 
tion and even (in two extreme cases) of massage of the soles of the feet only 
All these things may be deciding factors in recov’^eiy , but I should hesitate 
very much to attribute that iccovci} to an} thing except producing a sense 
of confidence and comfoit which enabled the patient to rest at the crucial 
moment 

That the tieatment of the spinal joints had any direct effect in alteiing 
the pathological condition within the lungs, would seem to be less probable 
tl^n that the aid giv en to Nature to supply the adequate sense of comfort, 
whicli in turn allowed adequate rest and sleep, turned the scales in a fav our- 
able direction It is reall} a question of the same old story , it is quite one 
thing to sa} that “a patient got better” and another to say what was the 
(iecisn e factoi that turned the scale v^hicli led to recovery 

I am not speaking now of the cme of conditions that have been wrongly 
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diagnosed. In Chapter III a list is given of a few of the mistaken diagnoses 
that will inevitably occur unless the movement of the joints has been 
investigated and, if necessary, corrected. 

Now we come to another very great difficulty. There are many patients, 
take the deaf as an example, who in addition to the deafness, suffer pain and 
discomfort in the ascending branches of the superficial cervical plexus and 
if this pain and discomfort is relieved by manipulation of the joints in the 
neighbourhood of the third and fourth cervical regions, the patient will often 
suffer from the delusion that hearing has improved. This, of course, is a 
definite gain for the individual, in spite of the fact that no alteration in any 
of the structures connected with the auditory mechanism has been effected. 
Still, if manipulative treatment can convey a treatment by suggestion which 
adds to the well-being of the patient, it is surely justifiable, provided no false 
claim is made as an excuse for continuing treatment that is no longer 
required for phj'^sical reasons or likely to be of further assistance. 

Finally, we come to the consideration of some of those conditions which 
in the present state of our knowledge are incurable — such, for instance, as 
disseminated sclerosis and Parkinson’s disease. The variations in the former 


are well known, exacerbations are common, the downward wave is always 
followed by an upward one, but the down wave always exceeds the upward 
one that follows it. If, therefore, the patient seeks help when a downward 
wave is well advanced, it is a certainty that the upward wave will follow ; 
and, if the patient is receiving manipulative treatment, the idea created in 
the patient’s mind by the manipulation will be that treatment and improve- 
ment are cause and effect. That the upward wave would have come in the 
ordinary course of events without it, is, of course, a certainty. Now, let us 
consider these two diseases together. They botli affect tlie muscular system 
and therefore, if the joints are perfectlj^ normal, the muscles will inevitably 
have greater difficulty in functioning than if no disease existed. If, however, 
the joints are allowed to lose their mobility from any cause, the abnormal 
muscles will, of course, have all the greater difficulty in controlling the move- 
ments of these joints. Tlie result is that only too often a disability will exist 
far in advance of tliat which is an essential part of the disease. From a 


manipulative jDoint of view, we are powerless to alter the course of these 
diseases and therefore, inevitably, we ai’c playing a losing game in the end ; 
but. if by maintaining normal mobility within the joints we are able to assist 
the disordered muscular system to do the best of which it is still capable, 
the benefit conveyed to the patient may make all the difference to his being 
able to continue a useful career over many years, which without adequate 
attention to the joints would be impossible. In other words, to withhold 
joint manipulation because a patient is suffering from an incurable complaint, 
is merelv a question of adding a functional disability to the physical one. 
Surclv. t herefore, we arc more than justified in making life as easy aiul siinplc 
as possible for the muscles, instead of leaving them unaided to fight against 
iin f)verwhelming disability which need not exist, and which might well 
amount to a serious disability even were tlic muscles unaffected. 



SUMMARY ^ 

And so the stoi\ might be continued indefiniteh and m} own belief at 
the present time can be summed up some^\hat as follo^\s — 

An enormous amount of human disabihtv and suffcimg is amenable to 
treatment b} manipulation, c\cn to the extent of cuic 

Thcic aie othei conditions m ^\hlch manipulative tieatmcnt can be of 
stiMce m leducing disabilitj to the minimum, when without it the patient 
A\ould suffei unncccssan disabiht\ or discomfoit 

Theie is no doubt that the final downuaid fall into complete mcapacit} 
can often be postponed in cases of incurable disease 

I can, hovc\ci, onh sa} that im experience, so fai, has failed to con- 
\incc me that anv oldlnal^ pathological pioccss ^\lthln the body is alteied 
materially foi the bcttci oi the yoise with thiec exceptions first, there are 
many complaints which owe their oiigin entiicly to distuibanee of joint 
function and iccosciN is impossible unless the joint function is restored to 
normal bj manipulation Second, that the symptoms which can arise as a 
result of joint derangement will often simulate organic disease and that these 
cases remain incurable unless the joints aic examined and the necessarj 
adjustment made Third, that if jiathological changes within the body are 
present, a great deal inaj be done for the benefit of the patient by joint 
manipulation, eien tliough it has no direct effect upon the mam pathological 
condition present 

On the other hand, I behe\c that the faith of tliose who rely entirely on 
manipulatiye treatment as the one superlatnc lemedy, is unjustifiable 
There are man> other treatments a\ailaDle whicli may proyc more effective 
and there are so many pathological conditions that are better treated by 
othei means at our disposal, including the whole gamut of physical treatment, 
that to reU on the one remedy alone is a gieat mistake Treatment of joints 
b^ manipulation, howe^er \aluablc it may be m suitable cases, is only one of 
many physical remedial agencies that may be of service There are o\ei 
sixt\ remedies — man> with sub-divisions — available to the practitionei of 
physical medicine alone to extol one undulj is as unjustifiable as to dis- 
parage it, and countless other remedies are also available to the medical 
practitionei So it comes about that to presciibe treatment is all too easv 
to enlist the one remedv that will be of service is quite another story 
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THE JOINT LESION 

The ordinary surgical outlook deals -with injuries and diseases of joints 
under the headings of strains, sprains, traumatie arthritis, subluxation and 
dislocation, and then proeeeds to consider those various conditions which, 
disregarding aecurate classification for the moment, we may group together 
as non-traumatic arthritis. Our immediate eoneern is with the traumatic 
lesions and especially to consider what is meant by the word “subluxation” 
as distinct from dislocation or luxation. Incidentally, it may be mentioned 
that the word “trauma” deserves, but has never received, proper definition. 

Where a joint is completely dislocated there is generally no great diffi- 
culty in diagnosis. The joint surfaces are separated from one another to an 
extent that allows no doubt as to the condition present, though X-ray 
examination may be needed to establish the precise nature of the injuiy, and 
particularly to ascertain whether fracture has taken place at the same time. 
If function is to be restored, the joint surfaces must be restored to their proper 
relationship. In certain cases open operation may be necessary to render 
reduction possible, but usually manipulation alone will suffice. Manipulation 
of this type is quite distinct from joint manipulation as the term is generally 
understood : it is a surgical procedm'e. 

It has always been recognised by medical practitioners that a condition 
of partial dislocation known as subluxation, and distinct from luxation or 
complete dislocation, can and does occur. In this condition the apposition 
of the joint surfaces is not altogether lost, but they maintain a fixed relation- 
ship to one another which is abnormal and does not permit of movement 
through the normal physiological range, owing to pathological displacement 
altering the anatomical relationship of the joint surfaces. In this condition, 
as in dislocation, manipulation is required to restore the normal anatomical 
relationship and the normal physiological degree of movement. 

So far we are on undisputed ground ; but the osteopathic definition of a 
subluxation as “the immobilisation of a joint in a position of normal move- 
ment” carries us a stage further. This definition would seem to imply the 
possibility of a locking of joint surfaces without anj’^ actual displacement. 
Also, it might impty the existence of some factor which prevents the ordinar}^ 
physiological movement of the joint surface of one bone upon the correspond- 
ing surface of another, despite the fact that the two joint surfaces maintain 
to one another an accm’ate gross anatomical relationship. We have therefore 
to consider whether this condition is a possibihty, and if it can develop and 
persist in the absence of trauma, as that word is generally understood. 

^ 10 
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Take, for example, joints at the bases of the metatarsals (See Figs 
211-210, p 157 ) Theic aic fom at the base of the tliird Tliiee of these are 
insignificant m si 7 e and s et the least traee of dishaimonj between tlie w orking 
of the four of them will mesitahlv lead to discomfoit, perhaps to pain and 
certainly to some degiee of disability It is siiicls easj to understand that 
perfection of haimoiiioiis woiking, when the full hodj weight lests upon the 
foot throughout a w ide degiec of mo\ emciit might easily be upset Recently 
a patient was admitted to hospital foi a sympathectomy Loosening the 
joints and a slight clesation ol the heels lendeied operation imnecessaiv 
This is another examjilc of mistaken diagnosis The jiatient had been jiiit 
down as siifreiing fiom inteimitteiit clanditation due to peiipheial lasculai 
disease Yet theie can be no doubt that the title natuie of the symptoms was 
chrome foot strain which had led to disoidcred function of the joints between 
the bases of the metataisals, though theic was also a ccitain amount of loss 
of mobility m the ankle and sub-astragaloid joints as w ell He w as o\ erw eight 
and a waitei in a hotel, but he cxpicsscd Ins confidence that he could letiiin 
to Ins w ork 

A stud} of the details of the nioiemcnts of one bone upon anothei is an 
essential pait of the consideiatioii of the two pioblems befoic us The fact 
that our knowledge of these movements was ici} imperfect was biought 
home to me many jeais ago, when foi the fust time 1 saw the use of the 
fluorescent screen as a means of assisting X-iav diagnosis The vision so 
revealed was fascinating, although it was some time before its value could 
be properly assessed I placed niv hand in front of the screen so ns to obtain 
an antero-posterioi view I then turned to scciiie a lateial view, jiiitting mv 
hand through the movements of dorsal and palmai flexion The lesult was 
entirely unexpected, showing that the movement of doisal and palmar 
flexion of the hand is an accurate dcsci iption of the mov ement that takes 
place, while to speak of doisi-flcxion and jialmai flexion of the wiist is 
anatomically and physiologically inaccuiatc 

The importance of this study was emphasised by a consideiation of the 
different shapes of the facets between the aiticulai piocesses of the vertebrie 
Plainl} the arrangement and the setting of these facets could not be a matter 
of chance, but must indicate that the arcs of mov ement m one typical area of 
the spinal column are different from that of another section The i eflection that 
ev ei V articular surface was so dev ised as to allow mov ement upon it of another 
articular suiface gav e added impoitancc to the studv of ev ery ai ticular facet 
however apparently insignificant The fact that eveiy part of ev'crj facet is 
there for use is borne home by the fact that when two bones which do not 
usually articulate with one anothei are accidentally brought into unduly 
close contact, a false joint is foimed Witness, foi example, tlie false joint 
sometimes seen in such an unexpected jiosition as between the spinous 
processes of two lumbar vertebra; The formation of false joints is, of course, 
no proof that a joint surface would cease to exist it it weie not used, but the 
stud} of X-iay photographs of abnormal joints such as those seen in cases 
of congenital dislocation of the hip, shows clearly that joint surfaces alter 



12 


THE JOINT LESION 




Fig 2 


Figs ], 2 and 3 The photograph 
in Fig 1 shows the relative 
position of the bones of the 
carpus when the hand is in the 
mid-position between dorsi- 
flexion and palmar flexion The 
figure on the right shows their 
relative position in dorsi-flexion, 
and that underneath in palmar 
flexion of the hand Note that 
in the picture on the right the 
distal row of carpal bones has 
performed a wide excursion on 
the proximal, but that there is 
comparativelj'^ slight change in 
the relative positions of the bones 
of the proximal row upon the 
radius In the underneath figure 
the reverse will be noticed the 
excursion of the carpal bones on 
the radius is now relatively large, 
and comparatively little move- 
ment has taken place at the 
mid-carpal joint 


Fig 3 
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very matenalh if the\ ai e not used in accordance n ith the ordinary Ian s of 
physiological liior ement It maj be assumed, then that every articular facet 
IS intended foi pin siological use tlnoiighoiit the ^\]io]e range of the corre- 
sponding cartilaginous facet p 4.1 ^ 

To return to the carpal legion, the impoitance of the study 01 the 
articulai facet at the pio\imal end of the os magnum is at once obvious it 
the facet is thcic foi use at all, it must be in oidei to allow a wide excursion 
of the semilunai round the end of the bone , but mo\ ement takes place 
mainly in the diiection of doisi-flcxion and \ciy little in the direction of 
palmai flexion 

At this point it becomes ob\ lous that as the semihmai glides round the 
head of the os magnum, the two adjacent bones, the scaphoid and the 
cuneiform, must glide with it otherwise an undue strain would be placed 
upon the ligaments which unite these three bones This leads on to a consider- 
ation of the shape of the joint between the two lows of caipal bones This is 
shown diagrammatically in Fig 4 - tv \ 

At once it is apparent that theie is more m the i ^ 

mo\ ement of joints than is dreamt of in the philosophy 1 
of the anatomical text-book It is one of the mar\ els of 
Nature that, irregular and unshapeh as the joint sur- / 
faces maj seem, the contour of each has been so shaped J (I 11 

as to allow a certain degree of freedom of mo\ ement, V^VV U 7 

but not such freedom as might permit either bone 01 m • 

joint to suffer undulv as a result of tlic external sticss . u u 

or Strain 01 normal existence For instance, if we had the shape of the facets 
but a single bone in place of each of the two rows of P®/,® 

carpal bones, we should all, unless the shape of the bones 

articular facets between them were different from that Sot" the in« 

now present between the two rows of small bones, ha^ e gu°ant> ofSp™ t ime" 

developed, as a result of repeated trauma, a chronic 

traumatic arthritis in these joints before we were ten years old ’ 

Not onl) are we pro\ided with joint surfaces between the two rows of 
carpal bones, but e^ery bone in each row has likewise joint surfaces between 
Itself and adjacent bones This arrangement has a dual purpose The 
first IS to allow a degree of freedom of mo\ ement of each indi\idual bone 
m each row upon its neighbour, illustrated b\ the facets between them 
Thus the articular facet of each bone of the distal row can fit with the 
necessaij accuracy and absence of strain on the corresponding facet of the 
proximal row throughout the full lange of moi ement of one row upon 
the other 




Fis 4 The sketch shows 
the shape of the facets 
which take part m the 
movements of the distal 
TOW of carpal bones 
upon the proximal row 
Note the extreme irre- 
gulant} ofthejoint line 


To understand the second purpose of the arrangement of the carpal 
joints we must consider the ligaments ,\hich unite the bones of each row to 
one anothei The arrangement of the ligaments differs, paitlv, no doubt 
because of the difference in the shapes of the bones , but, beyond this 
because the exact shape, strength and arrangement of the ligamentous fibres 
ha\e ol necessity been so designed as best to counteiact any external strain 
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or stress which might cause injury in the absence of adequate protection. 
The arrangement of the fibres of the ligaments, no less than the shape of the 
artieular surfaces, must have a definite bearing on the limitation of the 
movement of the joint surfaces on one another. The function of these 
ligamentous fibres can only be, as in all joints, to act as buffers to counteract 
the inimical forces of external strain and stress, and to put a check on move- 
ments when the physiological limit has been reached. In short, the purpose 
of the interosseous ligaments is to ensure stability. This does not apply to 
the capsular ligaments, whose function is to keep the synovial cavity intact. 

No one, so far, seems to have offered any detailed explanation for the 
exact and almost unvaiying shape of the artieular facets, nor for the arrange- 
ments of the fibres of the interosseous ligaments with regard to the effeet of 
both on physiological movement. Explanation is also lacking as to how the 
latter serve their function throughout the various ehanges which take place 
in, for example, the normal movement of dorsi-flexion and palmar flexion 
of the hand. For the time being we must merely aceept their presence as 
serving the functions already attributed to them. What follows is applicable 
to most joints, and not onl}'^ to the carpal joints. 

Considering the strain and stress to whieh the region of the wrist is 
subjected even in the ordinary avocations of life, putting aside the more 
strenuous occupations, it is obvious that the arrangement of the joint surfaces 
and of all the ligaments which hold them in position is of vital importance 
to the normal functioning of the joints. Yet some at least of the interosseous 
ligaments seem to be rather poor things on which to rely for the maintenanee of 
stability in the face of abnormal strain and stress. It becomes necessary, then, 
to eonsider what may happen if an external force aeting on two adjacent bones, 
while insufficient to cause rupture of the ligamentous fibres, is too great to 
be counteracted by the ligaments without undue stretching. 

It is plain that, if an abnormal rotation strain is put upon one of the 
bones of the carpus, the interosseous ligaments will also be put on strain, and 
so will tend to draw the adjacent bone or bones towards the one that has 
rotated. As the strain increases the articular surfaces between the bones 
must be drawn tightly together at the limit of the physiological movement. 
If the stretching of the ligaments allows this limit to be exceeded it is 
inevitable that the two articular surfaces should bind upon one another. 
Perhaps the engineering expression “seize-up,” or, perhaps more accurately, 
“binding” will explain what is meant. The result must be discomfort usually 
amounting to pain and disorganisation of function within the joint concerned. 
True, the degree of disorganisation may well be very slight where the move- 
ment of the hand on the fore-arm is concerned. For instance, in the lateral 
movement of the hand upon the fore-arm relativelj^ little movement takes 
place in the transverse carpal joint. (See Figs. 73 and 74, p. 83). Therefore 
we ma}^ safely assume that less still takes place' in the joints between the 
individual carpal bones. Moreover, if the joint between, let us say, the 
scaphoid and the semilunar is not functioning properly, this would probably 
not interfere with the freedom of palmar flexion (which we have seen takes 
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place mainly at the laclio-menisco-caipal joint), light up to the extieme limit 
of mo\ emcnt In dorsi-flexion too, in ^\lllch the distal ion eaipal bones move 
fieeU on the proximal, the piobablc position foi the locking of the scaphoid 
and "the semilunai is one vhich would allow ficcdom of mo\ement, at least 
until the physiological limit is appioachcd This lesion might theicfore easily 
pass piacticallv unnoticed, since the tiansitoiy tw inge of pain at the moment 
of accident is easily foi gotten and, indeed, may hardly' be felt in the excite- 
ment of a game oi the shock of a fall, and theicaftci theie would only be 
tmial pain, perhaps not more than discomfort, when the physiological limit 
of mo\ ement is appioachcd in dorsi-flexion The symptoms might therefore 
easily’ be desci ibed by the patient as a feeling of w eakness rather than of pain 
y et some disabihU thcie must be, peihaps negligible, often annoying, usualh 
handicapping e\cn to the extent of passing on to the disabling le\el 

Moieo\ci, a binding of tlic t\pe desci ibed may be caused by a displace- 
ment so small as to be indistinguishable on X-iay' examination We must 
lemember that the plane of the joint suifaccs between the two bones which 
we aie now considering is almost antcio-posteiioi, but not quite There is a 
slight obliquity from behind forwaids and inwaids towards the mid-hne of 
the carpus An oidinary antcro-postcnoi view, therefore, cannot show 
accurately the spacing between the two bones tluoughout their antero- 
posterior depth Also, tlie sliadow thrown by the semilunar would show so 
little alteration if it were rotated slightly on the scaphoid, that the diffeience 
between the normal and the pathological would be quite indistinguishable, 
as the movement of the one bone on the othei is so slight In a lateral view 
the outlines are so obscured by the presence of other bones that the minute 
alteration can only be suspected rathei than detected Even stereoscopic 
examination does hot Iiclp us greatly, though it may mciease suspicion to a 
moral certainty The reason is that tlie altciation of the shadows thrown by 
the two bones when in noimal lelationship and when locked is so slight that 
it IS insignificant in comparison with the alteration shown by a slight modi- 
fication in the angle of incidence of the ray^ used foi the examination 

We have to depend, therefore, on clinical proof of the existence of a 
lesion of the kind described We have show n that such a lesion is anatomically' 
possible, and, if theoretical explanation of the symptoms is supported by 
clinical e\idcnce, we ha\e strong grounds for supposing that it does in fact 
exist 

The first step in examination is always the same, namely to test the 
mo\ements w'hich are not under \oluntary control, and, if possible, compare 
them with the mo\ements of the joints on the other side Even though the 
range may appeal to he almost identical, if thcie is any difference of which 
the patient is conscious, such as discomfort oi e\ en pain, then we know for 
ceitain that there is disoidered function within the joints Even though the 
mo\ements which are under voluntary contiol may appear to be within the 
limit of the normal, this is no proof that a joint lesion does not exist, and unless 
both the n\o\ ements that are under \ oluntary control and those that ai e not, 
aie svmptomless, some abnoimaliU must be piesent It is but seldom that 
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the movements which are not under voluntary control appear to be perfect 
while those that are under voluntary control are imperfect. 

It seems certain that a large percentage of those who receive immediate 
relief as a result of manipulation of the “bone-setting” or “osteopathic” type 
owe relief to the amelioration of some such condition as has just been 
described. Countless patients will testify that something had “gone wrong” 
in the wrist region as a result of some false stroke at golf or tennis and that 
this “something” had interfered seriously with their game, while, as an 
immediate result of manipulation of the joint concerned, the symptoms 
entirely disappeared. As a general rule the patient is conscious of some 
unusual movement within the joint in the region under treatment at the 
moment the manipulative force is applied. Cases such as this are a daily 
experience with those who practise manipulative treatment. It is plain that 
a derangement of physiological function caused by the application of external 
force has been corrected by the application of another force, and it is a 
reasonable conclusion that the derangement was due to some binding or loss 
of normal mobility of the type we have been considering. 

It is sometimes argued that the relief experienced in these cases is a 
result of the breaking down of adhesions. Against this there are several points 
that can be urged. First of all is this, that the disability is of instantaneous 
origin, and there is no subsequent swelling as in active traumatic arthritis. 
The nature of the symptoms, while they persist, is constant, and when they 
are relieved by manipulation there is no consequent reaction. Moreover, 
during the process of manipulation there is no such pain as is invariably 
associated with the breaking down of adhesions, and neither the patient nor 
the person performing the manipulation is conscious of any tearing sensation ; 
rather there is a consciousness of something slipping, frequently accompanied 
by an audible report, which is entirely unlike the sound caused by the tearing 
of a pathological band. Of course it is always possible that with a locked 
joint adhesions may also be present, and these must be overcome before the 
locking can be relieved. In this case some reaction, however transitory, is 
bound to follow the breaking of the adhesions. The breaking of a pathological 
band of necessity involves the infliction of a fresh injury — a fact only too 
often overlooked — and subsequent care and treatment is usually needed to 
ensure maintenance of mobility. This is rarely required when a mere locking 
or binding of two joint surfaces has been released. There is one exception : 
if the lesion has been present for a long time, the ligaments may have stretched 
enough to allow recurrence. A check-up on the maintenance of mobility is 
therefore always desirable : if adhesions have been torn, it is essential. 

Adhesions never form instantaneously, and when they form the history 
differs from that given when they are absent. The first symptoms of injm'y 
are gradually altered as adhesions form, usually in the direction of increasing 
limitation of function with an increase of pain as the limit of movement is 
approached. The picture of the symptoms presented by the patient is rarely, 
if ever a stationary one. Similarly the effect of the manipulation is progres- 
sive instead of being almost instantaneous as when a simple locking has been 



ON LIGAMENTS 1" 

freed Tlie bi caking of an adhcMon almost alaajs leads on to leaction, 
ho\\evei tii\ial 

So far ne liase been eonsideung the conditions that oeeui wlien two 
articular siii faces lock oi bind on one anothei in such a wa> as to cause a 
change fioni then normal relatnc positions, which, while not amounting to 
gross displacement, is still suirieient to iiiterfeie with the piopei functioning 
of the joints We hare now to discuss how a joint nia\ siiffei dciangcment 
of function in spite of the fact that the joint suifaecs maintain a peifectly 
normal anatomical relationship Consideiation of the oulmaiy mosement 
of a metacarpo-phalangeal joint will demoiistiate the saliie of a minute study 
of the plivsiologic.il mo\ cments of the joints gcncially We 
shall see latei that m full extension of a metaeaipo-plialan- 
geal joint the latei al ligaments aie taut and that, w itli the 
beginning of Hexioii, the ti action is lelaxcd, the slack being 
taken up as morement inci cases until finally they aic taut 
again 

When we eonsulei tluough its full langc the movement 
which takes place at a metaeaijio-phalangcal joint, we see 
that the phalangeal insertions of the latei al ligaments 
describe a circle round their metacaipal oiigin as centre, the 
line between origin and inseition being the ladius Thus 
the movement as the base of the phalanx glides round the 
head of the metacarpal is not <i ti uc lunge mov ement The 
aiticular surface of the phalanx ictains at every stage of 
the movement a constant lelationship to the poition of the 
aitieulai surface of the metacaipal with which it is m 
contact, and yet we note that, in full extension, the lateral 
ligaments are taut, but become lelativ civ slack w hen flexion 
begins Tbe arc of the phalangeal al ticulai siii face is an arc 
of a relativelv wide circle, the aic picsented bj the outline 
of the articulai suiface of the head of the metacai pal is not 
This IS diagrammaticallv repicsented in Kig 5 These 
anatomic.vl facts have a marked beaiing on physiological 
movement {Cf also Fig U, p 'll ) 

It is a mattei of common knowledge that elasticitj changes as life goes 
on Loss of elasticity does not necess.aiilv imply pathological degeneration 
Tlieie IS a family of aciobats m Lambeth who from geneiation to generation 
for well ov er a bundled and fifty years hav t tiained as aciobats This family 
has found that, if foi any reason a child is unable to begin training by the 
age of two. Its elmnee of becoming a first class acrobat is negligible By the 
age of tliice the joints liav'e become too stiff foi the necessaiy mobility evci 
to be restoied ' Tlieie is anyhow, no doubt that the mobility and elasticity 
of the hg.aments in a newborn b.aby aic veiy much greatei than in an infant 
a vcai old, and that elasticity has again decreased quite dispropoitionatelv 
a V eai latei vi hen the child has begun to toddle By the age of six, cv en w itli 

pel Icct health the loss of infantile elasticity is very m.arked indeed It is of 
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course, a fact that bone formation plays a large part in this decrease in 
mobility, but even after growth has ceased the loss of elasticity in a perfectly 
healthy body is progressive. It is true that loss of elasticity can be held in 
check, and even to a certain extent repaired (though it can seldom be fully 
restored if once it is lost), by the continual maintenance of complete function, 
involving the frequent movement of the joints concerned through their full 
range of physiological movement. If full movement is not performed 
elasticity is rapidly impaired, the more rapidly as age advances. The presence 
of pathological processes, particularly local sepsis, will increase the rate of 
deterioration. 

Let us now consider what must happen if a metacarpo-phalangeal joint 
is allowed to remain slightly flexed, while for any reason the elasticity of the 
lateral ligaments degenerates. It must be remembered that the normal 
shape of the articular surface of the metacarpal head clearly indieates that 
full extension involves a degree of movement usually, but wrongly, described 
as hyper-extension, and that the straight position is really one of slight 
flexion. In this position the two joint surfaces are, as always unless traction 
is applied, in contact with one another. If the lateral ligaments lose any of 
their elasticity the full normal range both of extension and of flexion will be 
lost, since there will be a tendency for the articular surface of the phalanx to 
be pulled down towards the head of the metaearpal. Then, if movement 
occurs in either direction the base of the phalanx will in time arrive at a point 
where normally the ligaments are relatively taut. Elasticity having been 
partially lost, the pull on the articular surface of the phalanx towards the 
head of the metacarpal will at this point become so strong that further 
movement is impossible. Loss of the power of so-called hyper-extension 
interferes so little with the normal function of the fingers that it may well 
be overlooked. The loss of flexion, on the other hand, leads to a loss of funetion 
which is only too well known, and which is notoriously difficult to restore. 
The reason why restoration is difficult, however, is not so well understood, 
and this lack of understanding has rendered the treatment of the condition 
very often faulty. (C/. Figs. 56 and 57, p. 72.) 

When we consider the matter we must realise that, in the routine actions 
of daily life, it is comparatively seldom that we move any individual joint 
to the extreme limit of its range. This applies to some joints more than others. 
Countless people in the ordinary course very rarely pass their joints through 
the full degree of possible movement. Where the metacarpo-phalangeal joints 
are concerned inevitably some degree of the elasticity of the lateral ligaments 
is lost, and with it the eapacity for a full range of movement. The same applies 
to man}^ of the joints in the spinal region. 

It is a law of Nature that just as the practice of function begets perfection 
of function, so neglect of function begets an ever-increasing loss of function. 
Thus prolonged lack of movement, even without any pathological process, 
is bound to hasten the loss of elasticity, and, as we have seen, the loss of 
elasticity alone is a common cause of loss of perfection of movement of one 
joint surface upon another. 
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ON ELAsriciry 

Naturalli tlie loss of elasticitj, except as the icsult of mjuiv oi sepsis, is 
a slo\\ piocess, and can be kept so, as fni as any pavticulai joint is concerned, 
b\ a ser} occasional moi ement of the joint up to tlie anatomical limit , but 
11 hen tins limit of moi ement is iieier pci formed the elasticitj of the ligaments 
nhicli control the mol ement is bound to dcgeneiate steadily, until theie 
comes a time nhen the consequent impaiiment of function cannot be ignored 
Oiling to the gradual piogicss of dcgcnciation a \cry maikcd diminution in 
lange of moi ement has often taken place before the patient suddenly becomes 
conscious of the limitation, foi the limitation is unactompanied by pain 
unless adhesions are present or some unusual external foice is brought to 
bear The iioid “adhesion” m this connection needs modification, as loss of 
the noimal elasticity in anj fascial plane will limit, and finally lendei painful 
an) attempt to enforce full mobilit) 

Turning from what mar be called noimal loss of elasticitj in ligaments 
as a result of neglect oi disuse of complete function w e have next to considei 
the result of trauma The pimiarj instinct of sclf-piesei\ ation is not confined 
to the presen ation of life, but extends also to protection from pain and 
discomfort Thus it comes about that where tiaiima has occurred and left a 
pathological condition which renders the full langc of moi ement painful, a 
protectii e reflex contiaction of the muscles opposing the moi ement is set up 
limiting the loluntaij’ range to correspond with the painless one When the 
lesult of trauma is acute the teflex contraction will serye to inhibit all 
loluntary moi ement We must remember, too, that no single muscle or 
muscle group is represented on the cortex of the brain The command goes 
forth from the cortex that a moi ement has to be performed , the impulse 
thus started spreads not to one mdiiidual muscle, but to many If some one 
muscle thus stimulated fails to play its part, the movements mil, as fai as 
possible, be pei formed by others 

If, foi example, a patient with a weakened deltoid is asked to raise the 
arm from the side in the upright position, the deltoid, if it has strength 
sufficient to do so, will play its part and raise the aim from the side, while the 
scapulai muscles fix the scapula itself so that the humeral head maj' be fice 
to move upon a stabilised glenoid If, however, the load is too great for the 
strength of the deltoid, the imperious command from the cortex must be 
obeyed, and the arm will be raised m the only way possible — namelj', bj 
lotating the scapula In ordei to perform the act of delation of the limb 
as eflieiently as possible, the muscles which can do so will contiact in older 
to fix the humerus to the glenoid, and amongst these will be the adductois 
of the shoulder joint These being the antagonists of the deltoid, it follows 
that, as they contract, the deltoid itself will tend to relax — the exact opposite 
of what was intended by the oiigmal impulse from the cortex It is thus that 
sometimes, when performing muscle training, we seem to encountei a con- 
dition which almost amounts to a confusional insanity of muscle action 

The same process may take place to a minor extent, when a joint is 
liable to cause pain on moi ement For example, if a knee is painful on full 
extension, the quadiiceps w ill often act quite frecli until the limit of painless 
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movement is reached. At this point the muscle suddenly relaxes reflexly, 
and the patient will complain that the muscle is weak and liable to “let him 
down.” The joint, therefore, never passes through the full range of movement. 

There are, however, other structures besides ligaments in which loss of 
elasticity may lead to limitation of joint movement. Even an athlete or a 
dancer may have a relatively short tendo-Achillis, but as long as his elasticity 
remains perfect this presents no disadvantages. When, owing to the passage 
of time, or perhaps after prolonged illness, the elasticity becomes impaired, 
trouble may follow in several directions. The attitude now adopted will be 
that which is familiar when walking up-hill. In other words, the lumbar 
concavity is habitually lessened. This lays a very considerable strain on the 
joints of the lumbar spine, and particularly on the lumbo-sacral junction. 

Another example of a structure from which, if elasticity is lost, severe 
symptoms may arise, is the ilio-tibial band. This takes origin from the crest 
of the ilium, passes down over the outer side of the great trochanter, and from 
thence down the middle of the outer side of the limb all the way to the region 
of the ankle. If the hip is flexed the shortest path for the band passes in front 
of the great trochanter. When the hip is extended it passes behind it. It 
follows, therefore, that in the passage of the hip from flexion to extension, 
the band tends to tighten more and more as the vertical position is reached, 
and the band is raised up, as it were, by the great trochanter as it pushes its 
way underneath the band. The latter may even “snap” over the bone. The 
same applies to movement in the reverse direction. This can only have one 
result — namely, that as the leg passes backwards from flexion to extension, 
the front of the ilium is dragged upon so as to exert a forward torsion strain 
on the sacro-iliac joint, and as the limb passes from extension into flexion, the 
strain is released. Further, as weight is no longer borne by the limb, the tensor 
fascise femoris muscle relaxes and there is little actual “see-saw” traction on 
the joint, but the intermittent pull can cause a very marked irritation and 
lead to intractable pain. 

The evil, however, does not stop here, as, if the ilio-tibial band is rela- 
tively short, it stands to reason that, if the thigh is fixed, the free movement 
of the pelvis must be impeded ; and thus strain is laid not only on the sacro- 
iliac joint, but also on the joints of the lumbo-sacral junction, and even on 
those higher up. In advanced cases lack of adequate elasticity in this band 
may be the sole cause of recurrence of a severe sciatic scoliosis, and is a very 
common cause of low backache. (Moreover, is it not possible that the 
intermittent pressure over the trochanter presses the head of the femur 
unduly firmly against the acetabulum, thus leading to unfair wear and tear ? 
Is this another possible cause of monarticular arthritis of hip ? It seems 
as if it might well be so.) 

There can be no doubt that most of the pain in a eondition such as this 
is referred from the joints as a result of strain, and yet the joints themselves— 
bone, cartilage, ligaments — may all be perfectly normal and there may be 
no trace of pathological lesion in any of them, notwithstanding the inter- 
ference with the normal physiological action of the joint. Still, when the 
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joint has been subjected to long-standing stiain add.d pcihaps to a faulty 
position, fieedom of mo\enient becomes impaiicd, and tieatment by 
manipulation ma\ be essential foi the lelicf of s\ niptoms lefeiied diiccth to 
the joint and of othcis icfeued through a \\ide distnbution fiom the joint 
Take as anothei example the shouldet joint of a patient who, foi some 
leason, has been eompellcd to cam the arm dej^endent at the side without 
mo\ cment In the absence of the noimal alternate contraction and lelaxation 
the deltoid has tired with the effoit to suppoit the weight of the aim so as to 
keep the head of the humerus m piopcr relationship with the glenoid The 
head of the bone then tends to diop downwards on the surface of the glenoid 
until it zests against the lowei edge of the articulni sin face on which noimallj 
thcie should be no picssure Pam and iintation aic thus set up, the pain, 
often se\cre, radiating fieeh thioughoiit the limb Yet theic maj be no 
appaient interference with the lange of mo\emcnt oi the noimal functioning 
of the joint Nc\ eithcless, instantaneous ichef ma> follow manipulation 
which consists solelj of pushing the head of the humerus upwards on the 
surface of the glenoid And so a similar tale may be told of most of the joints 
of the bod\ 
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REFERRED PAIN 

It may appear that much of what is written in this chapter is outside 
the scope indicated by the title of this book. Possibly at some future date 
a sequel may be m’itten to cover the movement and manipulation of the 
joints of the trunk. It would, however, be a mistake to leave the question 
of referred pain incomplete pending the appearance of a volume only just 
begun ; especially as there is widespread misrepresentation of the scope 
of manipulative treatment, and its true aim and object are obscured 
by a fog of misunderstanding. The following pages are written and included 
here in the hope that by their help some at least of this fog may be cleared. 

We have to consider the case where joint function is impaired when no 
inflammatory condition is present. In the absence of inflammation in any 
of the structures which form the joint there will be a limited degree of normal 
and painless movement ; but if any attempt is made to pass this limitation 
of movement, some living structure will be subjected to traction or pressure, 
with consequent irritation of the structure and of its nerve supply. The nerve 
supply of the joints and ligaments is derived from the sympathetic nervous 
system, and the nerve fibres follow a complicated course, ultimately, through 
ganghonic connections, reaching the grey rami, which develop segmentally. 
The nerve supply to anj^ joint is derived from several segmental areas ; peri- 
pheral irritation sends out impulses centripetally. These impulses will ulti- 
mately reach a point where they affect fibres which convey the sense of pain. 
Since the impulses are distributed over several segmental areas it follows 
that, in response to a severe stimulus, a widely radiating sense of pain may be 
set up. This is borne out by the experience of everyone who has sustained an 
even moderately severe injury to a joint of an extremity. According to the 
severity of the injury the patient may suffer anything from trivial discomfort 
to such acute pain that collapse is almost instantaneous and is followed by 
a severe degree of surgical shock. 

Some medical practitioners would appear to be unwilling to accept the 
doctrine of referred pain arising from within a joint. To reject it involves the 
denial of many well-established facts. It is universally recognised that pain 
felt in the region of the knee may be the first symptom of arthritis in the hip 
joint, while in later stages the pain from the hip radiates freely down the leg. 
So, too, pain is known to radiate freely through the upper extremity if the 
shoulder joint is inflamed. Again, most practitioners will acknowledge 
that pain can be radiated through the upper extremity as a result of an 
inflammatory condition in the joints of the cervical spine. It is difficult. 



EXAMPLES 

tlierefore, to deny tlint theie maj be definite ladiation of pain fiom any 
inflamed joint 

We ha\c no^^ to considci, taking the segments of the veitebial column 
in turn, ^\liat symptoms might be expected as pain is lefeired from each 
Starting from the uppei segment we notice first the pain -which ladiates up 
the back of the head in the foim of occipital headache This pain ma> be so 
severe as to simulate tiiic migiamc , «md no doubt it is the ichef which has 
been affoided by manipulation to pain of this type winch has led to the idea 
that true migraine can itself be cuied b> manijnilation Attacks of pseudo- 
migraine can ccitamlj be so cuied, and in these cases, if the possibilitv of 
their arising as a icsult of abnoimal function of the joints of the ceivical 
spine is ignored, a diagnosis of tiue migiainc is piobable, leading to tlie 
erroneous conclusion that a tiuc migiainc has been cuied by manipulation 

A notable example of a case of this t\pc was tliat of a wai pensionci 
who in civil life had been a ficnch polishci A bullet had entcicd his cheek 
near the angle of the mandible, shattcung it, and ic-appcarcd between the 
two scapula?, its couise between these two jioints being unknown When I 
first saw him he had foi a considerable time been diawing a 100 pei cent 
disability pension The symptoms were these Seveial times duung the day 
an excruciating stab of pain would pass upwaid o\ er the back of liis head and 
he would diop like a shot labbit, any food whitli he had eaten leccntU being 
returned He was tieatcd with tlic old Swedish suspension apparatus, and, 
as a result of this ticatmcnt only, ictuincd to his work ns a fiench polisher 
within two months, peifcctly well and ficc from symptoms He had been 
invalided as a case of migiamc, whereas, in fact, he sufleicd fiom pain 
referred Irom the cer\ ical spine due to the effects of an injury to the joints for 
which the suspension apparatus pioved to be a sufficient remedy'- Traumatic 
pscudo-niigrame is iclativcly very common, and is icadily*^ amenable to 
manipulation 

Lower down we come to a widespread aiea thiough which symptoms 
may radiate from the joints of the cervical spine A common distribution 
IS along the branches of the supei ficial ccr\ ical plexus, and for some unknow n 
reason pain radiates moic often along the ascending than along the descending 
branches Symptoms that appear to be due to postenoi auriculai, auriculo- 
temporal and transverse facial neuralgia can often be lelieved by manipula- 
tion of the joints of the ceiv ical spine 

In one difficult case acute pain was referred along the ascending branches 
of the supei ficial plexus and was associated with seveie pain over the lowci 
pait of the corresponding side of the chest This caused diflicultv in bi eathmg 
The patient’s head was held ngidK m a position of backward flexion and he 

quite unable to lower his chm and he could swallow only fluids — and with 
difliculty at that , but for this an error of diagnosis might v ery easilv hav e 
been made The connection between the pain m the chest and the pam in 
the neck was not obvious at first, but reflection led to the conclusion that the 
pam in the chest must be due to spasm of the diaphiagm caused by irritation 
ot the root of the phrenic The sy’^mptoms aiose duung sleep In this case 
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It may appear that much of what is written in this chapter is outside 
the scope indicated by the title of this book. Possibly at some future date 
a sequel may be written to cover the movement and manipulation of the 
joints of the trunk. It would, however, be a mistake to leave the question 
of referred pain incomplete pending the appearance of a volume only just 
begun ; especially as there is widespread misrepresentation of the scope 
of manipulative treatment, and its true aim and object are obscured 
by a fog of misunderstanding. The following pages are written and included 
here in the hope that by their help some at least of this fog may be cleared. 

We have to consider the case where joint function is impaired when no 
inflammatory condition is present. In the absence of inflammation in any 
of the structures which form the joint there will be a limited degree of normal 
and painless movement ; but if any attempt is made to pass this limitation 
of movement, some living structure will be subjected to traction or pressure, 
with consequent irritation of the structure and of its nerve supply. The nerve 
supply of the joints and ligaments is derived from the sympathetic nervous 
system, and the nerve fibres follow a complicated course, ultimately, through 
ganglionic connections, reaching the grey rami, which develop segmentally. 
The nerve supply to any joint is derived from several segmental areas ; peri- 
pheral irritation sends out impulses centripetally. These impulses will ulti- 
mately reach a point where they affect fibres which convey the sense of pain. 
Since the impulses are distributed over several segmental areas it follows 
that, in response to a severe stimulus, a widely radiating sense of pain may be 
set up. This is borne out by the experience of everyone who has sustained an 
even moderately severe injury to a joint of an extremity. According to the 
severity of the injury the patient may suffer anything from trivial discomfort 
to such acute pain that collapse is almost instantaneous and is followed by 
a severe degree of surgical shock. 

Some medical practitioners would appear to be unwilling to accept the 
doctrine of referred pain arising from within a joint. To reject it involves the 
denial of many well-established facts. It is universally recognised that pain 
felt in the region of the knee may be the first symptom of arthritis in the hip 
joint, while in later stages the pain from the hip radiates freely down the leg. 
So, too, pain is known to radiate freely through the upper extremity if the 
shoulder joint is inflamed. Again, most practitioners will acknowledge 
that pain can be radiated through the upper extremity as a result of an 
inflammatory condition in the joints of the cervical spine. It is difficult. 

22 
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extunsic muscles of lespiiation Wlien mobilitj of tlie joint is restoied by 
manipulation, the sMupfoms xamsb and the patient can lesume his place in 
the team m t«o or tliiee dajs 

As we pass downwards tliiough the thoiaeic sjnne and eonsidei the 
possibiliU of the distiibiition of lefcried pain fioni each joint, we aie able to 
see how it has come about that joint manipulation has lecened credit foi 
“cures” which ale in fact scientificalK impossible For instance, pain ladiatcd 
along anj one of the intercostal nencs from the thud to the serenth maj be 
felt ni the chest wall undeineath the bicast If now tenderness is elicited m 
response to piessuie oiei the bicast, it is cxtiemely jiiobable that a diagnosis 
of mastitis will be made This is all tlic moie hkelvif, ns is quite common, some 
little nregularitv in the bicast substance can be Iclt b\ the fmgeis A patient 
with a cancei-phobia ma\ at once jump to the conehision that this is the 
beginning of the end , and if, as a icsiilt of mampulatii e tieatment the pain 
is lehcied, she will almost ccitamh claim that the treatment has cuied 
mastitis, and often will fuithei claim that it has sa\ed her fiom cancer In 
truth, mastitis has neiei bcenpicscnt, butmcielv pain m the chest wallrefeircd 
along the intei costal distribution owing to imjiaiied mobility m the mtei- 
\eitebial oi costo-vei tcbral joints As a result of manipulative treatment 
niobihtj has been lestoied, and pain and tcndciness haie disappeaied The 
condition of the breast, of course, icmains conipletclj unalteicd 

So, too, on the left side of the chest pain lefciied along the third to the 
sixth tlioracic distiibution will inciitabl} pass loiind the chest wall till it 
reaches the precordial aica Here the pain may be of such a eharatter that the 
patient is cominced that it aiises within the hcait, not leahsiiig that it may 
len well arise in the chest wall o\er the heart He presents himself m a state 
of anxieti to his medical attendant The anxieti i.iises the late of heart-beat, 
and perhaps there maj' be a little iircgularitj of beat The diagnosis of angina 
pectoris mav be made, and the psychological leaction mav seiioiisly affect the 
heart function If m.anipulation then icliei es the symptom of pain, the psycho- 
logical lesion (caused by the diagnosis and b,acked by the symptoms) will be 
relieved, and the patient w ill, not unjustifiably , chum that the manipulation 
has cured him of angina In fact there has nerci been any angina to cure, the 
diagnosis was maccuiate, being based on inadequate examination only a 
pseudo-angina has been reher ed A case of true angina can never be altered 
tor the bettei by manipulation, though it may veiy easib be altered for the 
w orse 

If pain is referred from joints still lowei down m the thoiacic region the 
distribution w ill pass or el \ arious parts of the abdominal w all Let us suppose, 
for example, that the pain is felt near the costal margin towards the front ovei 
the right side It may be sereie, and certain morements may cause exacerba- 
tions Tenderness is felt over the anterior peiforatmg cutaneous branch of 
the intercostal nerve, and this is mistaken foi tenderness underneath, instead 
oi in, the abdominal wall The diagnosis of gall-stones, or at least of biliary 
colic, IS made, operation is pioposed, the patient seeks manipulation, and the 
pain r anishes m a few minutes after a single manipulation Nothing w ill 
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again no other treatment than the use of the Swedish suspension apparatus 
was found necessary, and by this alone complete relief was afforded in two 
days. In these two cases of the relief of symptoms by use of the suspension 
apparatus it is probable that other forms of joint manipulation would have been 
equally successful, and perhaps more rapidly. 

I also remember particularly the case of an elderly lady, by nature of most 
scrupulous habits and very careful of her personal appearance, who for two 
years had suffered so severely from facial neuralgia that she never washed one 
side of her face and always kept it covered with a pad to shield it from draught. 
On examination it was found that movement of the upper cervical spine in the 
recumbent position reproduced the neuralgic pain in the face. Manipulation 
under an anaesthetic secm’ed an instantaneous and permanent relief. 

When pain is referred along, the descending branches, its path of radiation 
from the joints is far more often along the supra-acromial than along the 
supra-sternal or supra-clavicular branches, but as we proceed lower we find 
that pain may be referred from the cervical and upper thoracic spine along 
any of the branches of the brachial plexus. In this eonnection there is one 
point deserving of particular attention. The low'^est eonstituent element of the 
plexus is the grey ramus, which ascends from the uppermost part of the 
thoracic sympathetic. This was stated to contain nothing but vascular fibres, 
-but clinically there seemed to be evidence that pain conducting fibres are 
present as well, and, more recently, some physiologists agree that the inference 
from the clinical standpoint is justified. As far as the symptom of pain is con- 
cerned the distribution of these fibres is, roughly speaking, over the area of the 
deltoid. Let us take as an example the not uncommon case of bowlers at cricket 
or pitchers at baseball who, as a result of some specially severe or prolonged 
effort in bowling or pitching, suddenly experience an excruciating pain in the 
neighbourhood of the shoulder, which completely prevents them from taking 
their place in any team unless or until the pain is relieved. There is only one 
remedy which can bring relief. The nerve supply of the painful area is derived 
partly from the third and fourth cervical nerve roots through the supra- 
acromial branches of the superficial cervical plexus, and partly from the fifth 
and sixth nerve roots through the circumflex. When the patient is placed in 
the recumbent position the full range of movement, both of shoulder joint and 
of acromio-clavicular joint, is free and painless, as are the movements of the 
cervical spine from the third to the sixth. If, however, the hand on the affected 
side is placed on the opposite shoulder so as to pull the scapula away from the 
angle of the ribs, it wdll be found that there is a sensitive area over the posterior 
primary division of the second thoracic nerve. If the injury is severe there 
mav also be tenderness near the perforating branches in the axillary line and 
near the sternum. Plainly the pain is referred along the second intercostal 
nerve, and fibres from this root pass into the grey ramus which ascends to join 
the brachial plexus. The irritation which is the primary cause of the symptorns 
is to be found in the costo-vertebral joint of the corresponding segment. This 
ioint has become locked owing to the breakdown, due probably to over- 
exertion, of the co-ordinated muscular movement between the intrinsic and 
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otliei examples of referred pain For instance, pam may be refeiied to the 
region of the kidney and the diagnosis of ren viobilts may be made as the cause 
of the symptoms If the patient complains that the pain is severe, and if 
support fails to bung relief, suigical intervention may be considered, m, on 
the otliei hand, the patient may be condemned as a neurasthenic In such a 
ease manipulation may bring relief of the sj mptoms, and a claim n ill then be 
made that ten mobilis has been cnicd, oi c\cn a 
renal calculus, should any hint, as a icsult of inade- 
quate examination, ha^c been thrown out that tins 
might be a cause of the symptoms 

Lower down eiiors in diagnosis ma> again give 
rise to stories of the miraculous “cures” of the man- 
ipulatoi Let us take the hue drawn fiom the 
umbilicus to the right antenoi superioi spine of the 
ihum (See Fig 6 ) ^IcBurnev *s appendicitis point 
is, roughly speaking, 5>ituated midway between 
these two points Along the same line, two inches 
from the umbilicus (i e , m a shm subject only about 
half an inch from IMcBurncy’s point), is Baer’s saci o- 
iliac point It is not surprising, then, that many 
patients have had tlie appendix remo\ed for the 
reliet of pain in the right iliac fossa, and yet have 
failed to find the relief they sought ObMously 
pain in the ligaments on the anterior aspect of the 
sacro-iliac joint cannot be cured by icmo\aI of tbc 
appendix * On the other hand, the diagnosis of 
chronic appendicitis having once been made, 
operation is naturally ad\ ised The patient, anxious 
to escape operation Msits a manipulatoi, whose 
treatment, as a result of “unlocking” a lock m the 
sacro-iliac joint, ^ehe^es the traction on the liga- 
ments, and with it the pain and tenderness The 
patient will naturally conclude that tlie manipula- 
tor has cuicd a diseased appendix — a conclusion 
entirely unjustified, though the claim is perfectly 
justihablc that the manipulator has sa\cd an 
unnecessary operation In fact, the disappearance 
of the symptoms as a result of manipulation is itself a proof that the appendix 
A\as m no way responsible for the symptoms At the same time until medical 
men geneially realise the significance of tenderness o\ er Baer’s sacro-ihac point, 
the idea that appendicitis can be cured bj manipulation will persist in the 
minds of patients and manipulators alike— and not without reason 

Incidentallv it is worth\ of mention that further out on this same line — 
from umbilicus to antenor superior spine — palpating fingers may press on the 
surface of the iliacus muscle If this is infiltrated with sensitive deposits — 
nbro-mvositis of the muscle — pam will lesult without either joint or appendix 



1 ir n To shn'v the close relation 
ship betv^cen Baers sai.ro ili^c 
point (1) and McBurnej s 
“ippendicitis point (2) The 
former is givtn as two inches 
awa) from the umbilicus and 
the latter is bituatcd roughh at 
the mid point between this and 
tliL anterior superior spine 
(This lb not exactl) the true 
description of McBiirnev spomt 
but it Is so near as to mikt no 
practical clifTeience ) Even m a 
corpulent subject the two spots 
m vurj ctosi. together while 
certaml) not more than half an 
inch separ-itcb them m a thin 
subject (“I) Indicates the point 
of sensitivenc-s which ran be 
palpated on the iliac surface of 
the anterior superior spine if 
fibrositic deposits are present 
m the ihacus "while (4) indicates 
the point at which the external 
cutaneous nerve mav be 
caught as it passes through 
the opening in the deep fascia 
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prevent the patient from proclaiming that the “magical healer” has cured him 
of gall-stones, owing to the skill of his “miraculous hands.” The possibility of 
a gross error having been made in diagnosis does not occur to the patient or to 
the medically unqualified manipulator, and so another impossible — nay, 
fantastic — “miracle cure” is noised abroad. The fact remains that no gall- 
stones were present — or, if they were, they had not been the cause of the 
symptoms — and there was not, and probably never had been, any disturbance 
within the gall-bladder. The symptoms were in the abdominal wall over the 
gall-bladder. 

To show that this is not an imaginary case the following example may be 
quoted. One of the qualified staff of the Massage Department at St. Thomas’s 
Hospital had had several attacks of severe pain, which had been diagnosed as 
biliary colic. She was admitted to a ward for operation, but X-ray examination 
showed perfectly normal functioning of the gall-bladder. Nothing abnormal 
could be found clinically in the quiescent period, and she was discharged. 
Almost at once the pain returned, and she asked me — not in the hope of 
receiving help, but merely as a friend — what could be done next. The attacks 
were frequent and incapacitating. This was in the early days, and I had not 
yet realised the extent to which referred pain could simifiate symptomatically 
non-existent pathological conditions. With no idea of helping except by moral 
support, I examined the patient, who at once placed her hand over the gall- 
bladder area as the main site of pain. Palpation showed the muscles to be 
rigid, and there was acute tenderness. In answer to the question : “Is the pain 
always in the same place ?” the answer was : “Yes — and all round here” — 
pointing to the side of the chest wall. I then found that “all round here” 
extended segmentally round the chest wall and led ultimately to the region of 
the spinal column. Forcible extension of the spine at this point was found to 
cause pain to shoot round the chest wall directly to the sensitive area. Manipu- 
lation at once restored a lost mobility, the symptoms subsided altogether in 
the course of a few hours and the patient was “cured.” It is her custom now, 
on the return of symptoms, to ring me up and ask me to “cure her gall-stones 
for her” ! It was this case that first led me to understand how faith in the 
ineredible “cures” of the manipulator had gained so wide a hold. 

Again, symptoms referred along the intercostal nerves from the joints may 
arise on either side in the abdominal wall and on the left side over the gastric 
region. A little use of the imagination will convince the patient that the 
symptoms are connected with food. The diagnosis of indigestion in some form, 
or even of gastric ulcer, may be made ; and, if the symptoms are relieved by 
manipulation, both patient and manipulator are led to the belief that indiges- 
tion and gastric ulcer can be cured by manipulative treatment ; and possibly 
even to the belief that it can cure or avert even cancer itself. The symptorns 
that arise from these complaints can, undeniably, be simulated to a certain 
extent by those arising from referred pain from the joints, and if this possibility 
is ignored errors in diagnosis are bound to occm*. 

The intercostal nerves supply the whole of the abdominal wall, but it is 
needless to carry the tale further. Something must be said, however, of a few 
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So, too diagnosis of occipital Iicadache and similar “nemalgias,” lumbago, 
biachial neuritis, sciatica, and the like, may be scientifically concct, but, if so, 
\ery definite indications are picsent If these indications arc absent it is 
probable that the s} mptoms arc iefeiic<l As long as the possibility of referred 
pain from a joint is ignoicd crrois of diagnosis ^Mll continue to be made, and 
Mctims mil be duicn to icsort to the medically unqualified manipulator In 
the eicnt of his success both mil pioclaim his “miracle cuics” and spread 
abioad the idea that help can onh be found outside the medical profession, 
nheic, and nlierc alone, the “magical touch” ought to be found 

This IS no place to set forth the diffcicntial analysis of icfciicd pain fiom 
the spinal joints It has been done elsenhcre * The object of this book is to 
try to explain the technique of joint manipulation and the anatomical and 
plnsiological laws on which that technique ts based 

Tlic substance of all that has been said so far may be summarised as 
follows — 

(!) Theie is no magic in joint manipulation oi in the effects produced 
b} it Primitive medicine and magic were intciwoicn m the hands of mteh- 
doctois and otheis, and an} ictum to the belief that magic as a cuiative 
agencN still exists is a ictiogradc moiemcnt Yet man} patients still seek it as 
did Naaman the Siiian of old * 

(2) If relief of symptoms follows manipulation, it is because some patho- 
logical condition has been remedied It is inei edible that iclief can come 
otherwise than in accoi dance w ith tlic law s of anatomy, ph} siology, patholog} 
and ps}chologs 

(J) If the existing knowledge of these laws docs not co\ci pioved facts it 
must be extended No one w ould claim that the ultimate limit has been attained 
in any one of these sciences If, as has been abundantl} established, joint 
manipulation is a potent agenc} lor good o\er a wide range of cases, we must 
add to the accepted patholog} of joints a conception of disoidered function 
\wthout gross displacement and without a condition covcied by the word 
“arthritis” as that woid is generally understood 

(4) The doctrine of referied pam must find wider acceptance, or else 
medical science will not be able to prciail against the atmosphere of magic 
and unreality which suirounds the cure of symptoms by manipulation It is 
not a great thing to ask of the profession that, wheie s^ mptoms do not fit in 
with routine diagnosis, or do not icspond to treatment the neivc supply to 
part affected should be scrutinised, and the joints examined in the neigh- 
bourhood of the origin of, or near the path of, the nei \ es found to be in\ oh ed 
i5l All Ormiiflipo nnrninsf TT»nT*,r»,,1o4-?» i„ 
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being at fault. Again, on the same line just below the anterior superior spine 
of the ilium we come to a point where the external cutaneous nerve passes 
through an opening in the deep fascia just below the spine. This opening allows 
a minute degree of free movement of the nerve. If, as the result of haematoma 
or from some similar cause, the orifice is closed in upon the nerve, the nerve is 
liable to become adherent, and then the constant movement of the thigh may 
lead to an intractable traumatic nemitis. 

Even now the whole tale has not been told of symptoms arising in the 
iliac fossa. If pain is felt on the left side the diagnosis of appendicitis is im- 
probable, but, if the patient is a woman, the symptoms are likely to be 
attributed to trouble in the generative organs, particular!}'- if there is any trace 
of prolapse or any — even trifling — distm-bance of normal function. The pain 
may be relieved by manipulation, and the patient in that case naturally believes 
that manipulation has cm’ed the trouble previously diagnosed. The symptom 
of pain may certainly have been cm’ed by manipulation, but, if so, the pain 
was referred from one or more spinal joints, and the condition given as diagnosis 
either was non-existent, or, if present, was not responsible for one of the 
symptoms which troubled the patient, namely, pain. 

Finally, something must be said of the terribly tragic frequency with 
which the diagnosis of nem’itis, rheumatism, lumbago, or sciatica is made. 
After all, what do these words mean ? Are they a diagnosis at all, or are they 
from a scientific point of view well-nigh meaningless ? For the most part these 
terms are used to indicate nothing more than that the patient has pain in one 
portion or another of the anatomy — a fact of which he is already aware ; and 
the diagnosis amounts only to an acceptance of the source of the symptom as 
physical and not psychological ; treatment is confined to that of the symptom, 
the cause only too often is ignored. There, as far as the diagnostician is con- 
cerned, the matter ends. This is the opportunity of the free-lance practitioner. 
The patient who, it may be, has suffered many things from many physicians, 
and even from sm’geons, and is none the better, flies to the irregular healer, and 
possibly gains relief. Rest, liniments, strapping and so forth are often utterly 
inadequate remedies for local symptoms in and around joints, and still more for 
the treatment of symptoms referred from joints ; and, if manipulation of the 
joint is an essential part of cure, even massage and electrical treatment are 
bound to fail. Nothing but function can restore function, nothing but move- 
ment can restore movement. 

Again, it is contrary to all reason that a diagnosis of “rheumatism” 
should be made when severe pain starts locally and instantaneously as the 
result of special strain or effort. Yet we hear of “intercostal rheumatism” 
coming on suddenly in a football sci’um. The correct diagnosis is a locking of 
a costo-vertebral joint. Similarly, when a man is struck down with paralysing 
pain while swinging the engine of a reluctant car he is often said to be suffering 
from “traumatic lumbago.” This is not really a diagnosis but only a description 
of svmptoms with reference to their onset, and it serves as a eloak for ignoranee 
of the exact cause of the onset, which is usually a binding of the sacro-iliac 

joint. 
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So, too, diagnosis of occipital licadacheand similai “nciualgias,” lumbago, 
brachial neuiitis, sciatica, and the like, ma 3 be scientifically correct, but, if so, 
ver\ definite indications are piesent If these indications are absent it is 
probable that the sj^mptoms aie lefciied As long as the possibility of leferred 
pain from a joint is ignored eiiois of diagnosis ^\l^ continue to be made, and 
Mctims \m 11 be dincn to lesoit to the medically unqualified manipulatoi In 
the event of his success, both mil pioclaim his “miracle cuics” and spiead 
abioad the idea that help can onlj be found outside the medical piofession, 
nhcre, and ulieic alone, the “magical touch” ought to be found 

This is no place to set foith the differential analysis of icfcirecl pain from 
the spinal joints It has been done clscuhcie * The object of this book is to 
try to explain the technique of joint manipulation and the anatomical and 
plnsiological lavs on uhicli that technique is based 

The substance of all tliat has been said so fai may be summarised as 
follows — 

(1) Theic IS no magic in joint manipulation oi m the effects pioduccd 
bj it Primitive medicine and magic wcic mtcrwoseii in the hands ot witch- 
doctors and otheis, and any ictuni to the belief that magic as a cuiativc 
agenc^ still exists is a ictiogiade mo\ ement Vet manj patients still seek it as 
did Naaman the Sviian of old ' 

(2) If lelief of s\mptoms follows manipulation, it is because some patho- 
logical condition has been remedied It is mcicdiblc that lelief can come 
otherwise than in accoidance with the laws of anatoms , phj siologv, pathology 
and psychologs 

(i) If the existing knowledge of these laws docs not covei pioved facts it 
must be extended No one w ould claim that the ultimate limit has been attained 
in any one of these sciences If, as has been abundantly established* joint 
manipulation is a potent agenej for good ovei a wide range of eases, we must 
add to the accepted pathology of joints a conception of disordered function 
without gloss displacement and without a condition covei ed bi the word 
“arthritis" as that word is generally' undci stood 

(4) The doctrine of leferrcd pain must find wider acceptance, oi else 
medical science will not be able to p^e^all against the atmospheie of magic 
and unreahtj which sui rounds the cure of symptoms by manipulation It is 
not a great thing to ask of the profession that, wliere symptoms do not fit in 
witli routine diagnosis, or do not respond to tieatment, the ner\e supply to 
the pait affected should be sciutmiscd and the joints examined in the neigh- 
bourhood of the origin of, or near the path of, the nei\es found to be iiuoKed 

(5) All piejudicc against manipulatne tieatment must pass into the lealm 
of histor} now that the treatment can be placed on an entireh scientific basis 

(G) Theie is no justification foi looking askance at manipulatn e treatment 
because fantastic claims ha\ e been, and are still, made for it Tliese claims are 
certainlj' built on a basis of error The error, however, as has been shown, is 
often in the diagnosis rather than in the treatment 
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(7) If errors in diagnosis on the part of the medical profession are to be 
reduced, the technique of the examination of joints should be disseminated 
throughout the profession without any avoidable delay. This involves closer 
intimacy with the work now being done in the branch of medical science known 
as Physical Medicine. 

(8) It is very desirable that what is perhaps the most common reproach 
levelled against the medical profession as a whole should be countered once 
more by a simple statement of the facts. The accusation is freely made that 
medical men and women, out of sheer mulish obstinacy, have, without reason, 
set their faces against manipulative treatment. They certainly have in the 
past set their faces against it, but it is not true to say that they had no valid 
reason for doing so. The treatment was shrouded in mystery and was mainly 
administered on the basis of a pathology in which most qualified medical 
practitioners could place no credence. They could not possibly prescribe the 
treatment when to do so would have amounted to prescribing an unkno’vvn 
remedy for an unknown condition, and when the treatment would of necessity 
have to be entrusted to one whose pathological creed they could not accept. 
Such a procedure could only lead in some cases to injury and disaster. It was better 
that some should be debarred from playing football, golf or tennis, than that 
any should risk irreparable injury not only to the joint involved, but possibly 
extending to the loss of a limb or even of life. That cures by unqualified man- 
ipulators were — and are — numerous is undeniable, and these are universally 
noised abroad ; but there were — and are — also tragic failmres, and of these 
little is ever heard. As long as danger of causing these tragedies was present 
no conscientious medical man could possibly prescribe the treatment. Now, 
however, that the treatment has been placed on a truly scientific basis there 
is no reason why the medical profession should continue to view it with dis- 
favour. In the past, while there has been no ground for reproach in the fact 
that the profession dechned to recognise a treatment in w’^hich it could have no 
faith from a pathological point of view, it may fairly be deemed a reproach that 
so long a time has been allowed to elapse between the first general recognition 
by the pubhc of the benefits of the treatment and the building up of an adequate 
scientific foundation on which the treatment could be based. It is profoundl}’^ 
to be hoped that this reproof will be removed from the medical practitioners 
of the future. 



CHAPTER IV 

GENERAL RULES OF JOINT MANIPULATION 


The folIoAN mg pages ai e tlie i esult of experience gamed during about foi ty 
\ eais of eonstant piattiee of joint manipulation If it is asked hy they ha\ e 
not appealed before, the ans\\ei is tliat, though tlie technique has alteicd 
little, the exact rationale foi each detail lias been ^el^ difficult to ^vork out 
Even now it is not complete Allowance must also be made foi the natural 
shrinking fiom the almost impossible task of describing on paper the details 
of a delicate technique Cinematograph photogiaphy >m1I solve the problem 
m the future, but it vill need \erbal explanation It may be that these pages 
^\lll supply tlie need, vith the aid of the “talkie” film that the University of 
Southern California and the United States Army Medical Depaitmcnt have 
so generously enabled me to prepare 

A ceitain degree of risk is m\ oh ed m all joint manipulations There are 
cases in which it is obvious that manipukition is desirable, otheis m which 
obv loiisly it IS undesirable, but m many cases tlicre must be some doubt as to 
wliether it is wiser to move oi to postpone mov cment— perhaps indefinitely 
The late Mr ^Y H Trethow an, the well-known oithopa^dic surgeon at Guy’s 
Hospital, VI as, as the result of a vcr> wide cxpeiience, a notable advocate of 
manipulation His dictum, “when in doubt, move,” has a great deal to be said 
for it , but, on the other hand, ccitain factois must be eliminated before vve 
even admit any “doubt ” It is essential to know what these factors are 

In the first place we must know whether the joint under suspicion is 
functioning normally throughout the full range of anatomical movement in 
accordance with the physiological laws that govern its movement To be sure 
of this we must know exactly what movements are performed at the joint, 
the mechanism of these mov^ements, and their noimal limitations The usual 
text-books are of little help to us here, as they only desciibe those movements 
of the various joints which are effected by^ the muscles controlling them 
Nothing IS said of those other movements which can be pei formed only m 
lesponse to an external force and which are not under voluntary^ control 
Moreover, when examining the movements of joints, it is essential to study the 
question of the posture of the part under examination The impoitance of this 
study w ill be stressed in the following pages The most striking instance of the 
influence of posture w ill be found m cxamitung the movements of the joints 
of the spine The curves altei with ev^ery change of posture, and with every 
alteration of curv e the normal limits of physiological movement alter also 
Thus lotation and sidebendmg of the cerv ical spine are fai more limited in the 
upright position than when the patient is lecumbent This is a natural i esult 
of the flattening of the normal cervical curve as the patient lies down The 
same occurs v\ ith some of the joints of the extremities At elbow and knee, for 
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instance, there is normally no lateral mobility when the joint is in full extension. 
With the smallest degree of flexion lateral mobility is present in both, usually 
to a marked extent. The positions in which each movement ean be examined to 
the greatest advantage will be considered seriatim. 

When it has been ascertained, as a result either of demonstrable limitation 
of range or of evidence of abnormal reaction to movement, that a joint is not 
functioning freely through the whole range of normal movement, the question 
arises whether or not it is wise to apply a mobilising force. The alternative 
is, of course, to rest and support the joint. 

It is eommon knowledge that, if certain conditions are present, forcible 
movement is unwise, and even dangerous. The danger of moving a tubereular 
joint, or even one that is septic, is universally reeognised. It is true that in the 
case of a septic joint, provided that drainage is adequate and eomplete, and 
that the treatment is entrusted to a manipulator who has had wide experience 
in dealing with acute cases and who fully appreeiates the danger of the con- 
dition, early passive {i.e., painless) movement may rightly and properly be 
prescribed, but the movement in such a case is the antithesis of the type of 
movement now under consideration. When any foree is applied to move a 
joint in which active inflammatory processes are present there is always 
a danger that irretrievable harm may be done. 

It is vitally necessary, then, that, when faeed with disordered function in a 
joint, we should know whether the cause is purely mechanieal, i.e., whether a 
simple locking or seizing up of two joint surfaces is the source of trouble, or 
whether there is bony, cartilaginous, or soft structure impediment. If this last 
is the cause of the disordered function, we have to deeide whether the mischief 
is in the soft parts which are included in the structure of the joint itself, or in 
other structures anatomieally distinct from it. In any event we have again 
to deeide whether the impediment is due to active inflammatory processes or 
to the result of a past inflammation which is now quiescent. 

Fortunately, a eareful scrutiny of the history, combined with the result 
of X-ray examination, will go a long way towards showing us how far, if at all, 
bony or cartilaginous change is responsible for impaired funetion in any 
partieular joint. Where, however. X-ray examination reveals sueh change M'^e 
are at onee faced with the question whether we are to consider that this of 
itself is an adequate bar to manipulative treatment. It is true that the 
change proves an inflammatoiy process to have been present, but it by no 
means follows because inflammation has been active in the past either that 
aetive inflammation must still be present or that forced movement will 
stir dormant inflammation into renewed activity. An impression of the 
presence of an aetive inflammation is sometimes definitely conveyed by X-ray 
examination, but usually the evidence for or against manipulative treatment 
must be found in clinical observation. 

History of onset is often of vital importance, and it must be remembered 
that a minute trauma, when a sealed focus of infection is present {e.g., at tlie 
root of a tooth), often leads on to changes out of all proportion to the original 
injurv Of the many thousands of travellers who strap-hang every day quite a 
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laice niopoition sustain some sudden stiain on the sliouldci joint owing to an 
unexpected jolt of tlie tiain oi ’bus, but onl> an infinitesimal pioportion 
de\ elop adhesions in the shouldei in consequence The reason foi this is not 
far to seek , the strain of itself causes onl> a \ eiy mild and tiansitorj inflam- 
mation as a lule the rcpaii is rapid and tlic iccupeiatne piocess complete 
within a few hours During these liouis, howe\er, Mtalit\ is lowcied, and if 
m an> case a sealed focus of infection is piesent m tooth, tonsil, sinus or 
elsewhcie, the infection is apt to affect the strained joint In this e\ent the 
inflammation may assume an imusualh serious chai actor, and is maintained 
b\ the mo^cmcnt of the joint until it becomes chiomt and adhesions foim 
To retuin to the considciation of inflammatory processes in a joint, the 
process,. if actnc is in many cases cMdent fiom the well-known sy’^mptoms of 
heat swelling, tcndeiness and pain on mo\cment, any oi all of which may be 
picsent 

In some cases of svmptoms dcined fiom a joint thcie may be noticed 
what may' be called a joint facics If the abdominal tacics is desciibcd as a look 
of anxiet\ , this ma\ pcrliaps be described as a look of fcai —one of apprehension 
lest mo\cmcnt should cause pain It is a lefiex expicssion inspiicd by the 
instinct of self-presci\ation, which may change to one of anxiety if pain 
becomes continuous and sc\oie The look of appielicnsion comes fust when 
the danger point, as icgards j>ain, appioachcs, and is seldom seen if active 
inflammation is not present In late stages of wide-spread aithiitis the 
appeaiance mav be somewhat paichmcnt-hkc 

Wheie inflammation is \cry slight or is subsiding, theic may be gieat 
difTiculty m deciding the Mtally impoitant question whethei symptoms are 
due to active inflammation or to tlie effects of inflammation now quiescent 
Experience in examination is the best guide, but e\ cn tlie most experienced is 
liable to an error of judgment Thcic arc howev er, ceitain points which may 
help to the cxeicise of a piopei disci etion 

\Yhen a patient complains of pam m a joint, we usually' leceive one of 
tw o different histones There is the story of stiffness on w aking in the morning, 
and of moving the joint with caution while it giadually loosens out more oi 
less painfully, until piesently it appeals to function relativeh noimally' Theie' 
after continuation of mov'cment, particularly' m the w eight-bearing joints may 
lead to a gradual mciease of pain, which will ultimately compel lest On the 
other hand, pam and discomfoit may be absent as long as mov ement is main- 
tained In cither ease theic will inevitably be a leturn of pain as soon as mov'e- 
ment is resumed aftei a pciiod of rest This is the tv'pical sto iy_of mild active , 
inflammation ^ ~ ' 

In cases where the inflammatory piotess is quiescent and the symptoms 
aie due solely to the effect of a past inflammation, w e get a completely' different 
story After rest the early movements of the joint are painless, but pam 
increas^ steadily and in dnect proportion to the amount and extent of mov e- 
ment Rest brings relief and aftei lest the movements which had caused pam 
^ time painless once more 

1 hus the diffci ential characteristic of the tw o conditions is that, w Iicreas an 
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actively inflamed joint is painful at the beginning of movement after rest, 
but may be relatively painless once it has been “got going,” in the case where 
the inflammation is quiescent the earlier stages of movement after rest will 
be painless and pain will increase steadily as the range of movement is 
advanced. 

Further, if inflammation is active, pain may sometimes be comparatively 
slight when movement is performed by the patient in one direction, but may 
be severe on the mturn journey. When the movement is performed for the 
patient, if no similar sj^mptom is aroused, a mild degree of active inflamma- 
tion is almost a certainty. Again, movements may be free up to a certain 
point, then for a space become very guarded, and then free again. The 
guarded movement brings to mind the course of a careful motorist negotiating 
a dangerous corner or bend. On the other hand, if the symptoms are due to 
the effects of a past inflammation, movement may be free up to a point, but 
once that point is reached the range of painless movement ceases onee and 
for all. As the danger point is approached the rate of movement may slow 
down, but once that definite point is reached movement will come to a dead 
stop. Sometimes jarring adjoint by. carefully controlled.blows with the side 
of the clenched fist will give valuable information. If inflammation is active, 
the jarring will in some directions almost certainly be painful, though not 
necessarily in all. If inflammation is quiescent, the jarring is painless. 

Therefore, having taken all these matters into consideration (it is well 
once more to impress the vital necessity of seeuring as aceurate a history as 
possible), we can reconsider the X-ray appearances. These may show the 
mischief to be so advanced that we know at once that to make any attempt 
at forced movement is useless. On the other hand, if the bone and cartilage 
changes are not such as to limit movement to the range that is present on 
clinieal examination, it is always justifiable to see whether manipulation can 
improve matters. The faet that cartilage or bone ehange is visible only means 
that inflammatory processes have been at work — it does not necessarily 
follow that the pain and disability from which the patient suffers are due 
solel}'^ to this change. X-ray examination shows the effect of the inflammation 
on the bone and cartilage, but it tells us nothing, as a rule, of the effect of that 
same inflammation on the soft structures. Yet the pain and the lack of 
function of which the patient complains are often due to the changes in the 
soft parts rather than to those in the bone and cartilage. If changes in these 
are far advanced we cannot, of course, hope to secure perfection, but allevia- 
tion is often possible, and the patient probabl}^ hopes for nothing better. 
Therefore the fact that X-ra}^ examination proves that inflammation has in 
the past been sufficiently severe to cause definite cartilaginous and bony 
change must not be taken to indicate that treatment by manipulation can do 
no good, or even, as is sometimes held, that it must of necessity be dangerous. 

Having once decided that manipulation is justifiable, the first step to be 
taken is to ascertain the extent of the limitation of movement within the 
ioint. and, as far as may be possible, the nature of the limitation. 

^ Although no one is justified, when there is the faintest excuse for doubt. 
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in manipulating a ]Oint nitliout m the first place examining an X-ray photo- 
graph of the joint, yet a practice has slowly del eloped iiliich must meet with 
the strongest condemnation Tins consists of a levcrsal of the coirect order 
of examination, iiliicli is to tahe the history as fully as possible, to prepare 
the patient foi examination so that not only tlie suspected joint may be 
accessible but the whole of the legion invoI\ cd, and perhaps even more distal 
regions Then full details of the examination should^be lecordcd, and these 
should be compaicd one bj one witli the histoij Iinall}, but not till the 
^ei} end, the X-ray photogiaphs should be examined and the findings 
compared with the histon and icsult of examination If incompatibilities 
arc disco\cied, both history and examination must be icvised if the X-ray 
evidence cannot then be reconciled with that of the other two stages of 
examination, the X-rav evidence is fallacious and ic-examination becomes 
essential To examine the X-ray photogiaphs befoie examining the patient 
is to court error in diagnosis, oi, c\cn if this is avoided, it must often tend 
to prejudice the success of subsequent m\cstigation For example, in three 
recent cases — all sent in the expectation that joint manipulation would be of 
service — patients ha^e presented themsehes with the histoiy and s>mptoms 
of fractuie They weic a marching fiactuic of the neck of a metatarsal, a 
spiral fractuie of tibia and a fiacturc of os calcis All tliree came with X-ray 
photogiaphs showing no c\idcncc of injur> to bone, and had been ticated 
accordingly as sprains Yet the c\ idcncc of history and examination was so 
strong that it seemed obvious that the evidence of the X-iay examination 
must be at fault Ilc*cxamination proved this to be so, though the case of the 
fractuie of os calcis requited thice examinations before tlie diagnosis was 
confirmed So the talc can be continued indefinitely To start an examination 
with pie-conccived ideas as to a diagnosis gleaned fiom X-iaj photographs 
IS to stait handicapped, and differential diagnosis is sufficiently difficult 
without this Moreover, it tends to encourage slovenly methods m examin- 
ation The only real v aluc of X-ray examination is when it is used to confirm 
a diagnosis or to prove or disprov^e an> suspicion that may arise The best 
that any X-ray photograph can tell us about a joint is that the shadows 
thrown indicate the probable absence or presence of gross bony change, of 
gross cartilaginous change or of alteration in the spacing between two joint 
surfaces If these things are noted, then their v alue is assessed according to the 
previous clinical findings, and they may even call for i e-exammation of certain 
points, though, to be perfectly honest, this should never be necessary, if the 
first examination has been as careful and complete as it should have been 
Used thus it is often surprising to find to how small an extent gross changes 
may interfere with function On the other hand it is at least equally remark- 
able how severe ma> be the interference caused by minute alteration of 
spacing between the joint surfaces To this all too little attention is usually 
11 much is often given to marked change The real bugbear 

of all manipulation work is atiopliy of bone, and, if it were onlj^ to exclude 
this one tiling, X-ra} examination should always precede manipulative 
treatment _ No clinical acumen can prove it to be present it ma> be 
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actively inflamed joint is painful at the beginning of movement after rest, 
but may be relatively painless once it has been “got going,” in the case where 
the inflammation is quiescent the earlier stages of movement after rest will 
be painless and pain will increase steadily as the range of movement is 
^ advanced. 

Further, if inflammation is active, pain may sometimes be comparatively 
slight when movement is performed by the patient in one direction, but may 
be severe on the retmm journey. When the movement is performed for the 
patient, if no similar symptom is aroused, a mild degree of active inflamma- 
tion is almost a certainty. Again, movements may be free up to a certain 
point, then for a space become very guarded, and then free again. The 
guarded movement brings to mind the course of a careful motorist negotiating 
a dangerous corner or bend. On the other hand, if the symptoms are due to 
the effects of a past inflammation, movement may be free up to a point, but 
once that point is reached the range of painless movement ceases once and 
for all. As the danger point is approached the rate of movement may slow 
down, but once that definite point is reached movement will come to a dead 
stop. Sometimes j arrin g adjoint by_carefully controlled blows withAhe side 
of the clenched fist will give valuable information. If inflammation is active, 
the jarring will in some directions almost certainly be painful, though not 
necessarily in all. If inflammation is quiescent, the jarring is painless. 

Therefore, having taken all these matters into consideration (it is well 
once more to impress the vital necessity of securing as accurate a history as 
possible), we can reconsider the X-ray appearances. These may show the 
mischief to be so advanced that we know at once that to make any .attempt 
at forced movement is useless. On the other hand, if the bone and cartilage 
changes are not such as to limit movement to the range that is present on 
clinical examination, it is always justifiable to see whether manipulation can 
improve matters. The fact that cartilage or bone change is visible only means 
that inflammatory processes have been at work — it does not necessarily 
follow that the pain and disability from which the patient suffers are due 
solely to this change. X-ray examination shows the effect of the inflammation 
on the bone and cartilage, but it tells us nothing, as a rule, of the effect of that 
same inflammation on the soft structures. Yet the pain and the lack of 
function of which the patient complains are often due to the changes in the 
soft parts rather than to those in the bone and cartilage. If changes in these 
are far advanced we cannot, of course, hope to secure perfection, but allevia- 
tion is often possible, and the patient probablj'- hopes for nothing better. 
Therefore the fact that X-ray examination proves that inflammation has in 
the past been sufficiently severe to cause definite cartilaginous and bony 
change must not be taken to indicate that treatment by manipulation can do 
no good, or even, as is sometimes lield, that it must of necessity be dangerous. 

Having once decided that manipulation is justifiable, the first step to be 
taken is to ascertain the extent of the limitation of movement within the 
ioint and as far as mav be possible, the nature of the limitation. 

^ Although no one is justified, when there is the faintest excuse for doubt. 



37 


THE MAXIMUM RANGE 

Theiefore it is always bcttci to cii on the sule of caution than to attempt 
too much, and, if gross limitation is piesciit in a joint that has a wide lange 
ofmo^emcnt (and this particulail\ applies to the slioiildci and elbow joints), 
it IS much wisei to mo\c the joint thiough the fust “dead point” and to stop 
rathei than to proceed witli the bieaking-dow n of adlicsions winch limit the 
nio^ ement in othei directions 

If just one pathological band is biokcn down in this wa> the reaction 
IS \er\ slight, and the next da\ the patient will expciieiice a ficcdom of 
mo\ ement that was lacking bcfoie the manipulation w'as performed 
A^olimtan mo\ ement within this restored range will usually lead to an 
mciease of range, as mo\ ement always tends to beget mo\ ement Indeed, 
it IS surpiising to find how steadily a patient will tend to impio\e, and how 
he will \cry often regain b} natuial piocesses a lange of mo\ ement far in 
excess of that which was secured imdci the anaesthetic Befoie peifection 
IS restoied it is, of course, not uncommon foi impio\ ement to cease , then 
the adhesions which limit the movement in some otlici diiection must also 
be biokcn down The time at which this ought to be done is often a matter 
of doubt, and it is well-mgh impossible to give a ccitam guide 

This much may be said with safetj, that it is iaicl>, if cvei, wise to do a 
second manipulation within two weeks, and usually it is better to wait for 
twice this length of time A great deni must depend on the piogiess of the 
case In making this decision it is wise to follow strictly another rule of 
physical treatment — namch , not to intcrfcie wliile piogiess towaids recovery 
is continuing On the othci hand, once it is ccitam that progress has ceased 
there can be no good icason foi delaying furthci unless signs of leaction still 
remain 

One vei\ important considciation which seems to be overlooked by 
those who adv ocate the securing of the maximum langc of mov'^cment at the 
first attempt is that, wlicn limitation of movement has been present for a 
considerable time the elasticity in the soft stiuctuies must inevitably have 
degenerated to a ceitain extent If it is tiue that movement begets mov’e- 
ment, it is equally true that movement maintains elasticitv and that absence 
of movement causes some loss of elasticity Indeed movement will often 
restore an elasticitv'^ that has been lost One of the gicat dangers, tlieiefoie, 
of doing too much is that the elasticity of the fibrous tissue in the muscles 
which control the movement of the joint mav have become inadequate to 
allow of the full range of mov ement being perloi med w ithout subj ectmg these 
tissues to undue strain To move thiough the full range a joint that has been 
severely bound down by adhesions is very liable therefoie, to inflict a scveie 
muscular strain, recovery from which may’^ be long and tedious The injury 
inflicted may prove so great an impediment to subsequent tieatment that 
it will never be possible to attain the full langc of movement which, without 
such strain would have resulted fiom the manipulation The maximum 
range is not of necessity the optimum range 

, ligaments have been shortened or contracted with patliological 

bauUs for any length of time, we mav be fairly certain that elasticitv in these 
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suspected, but equally it does appear in most unsuspicious circumstances. 
The two other things we want to know from X-ray examination in manipula- 
tive treatment are whether there is evidence of gross disease — mainly tuber- 
culosis and malignant disease — or whether changes are such as to render it 
inadvisable to attempt to restore the full range of movement. By way of 
emphasis it may be well to repeat that a negative X-ray examination does 
not necessarily exclude severe joint injury, or even, as has been shown, 
severe bony injury. It may tell us little or nothing about the state of the soft 
parts, which after all are an integral part, and from the point of view of 
manipulative treatment usually the most important part, of every joint. 
It does not even exclude the presence of severe inflammatory processes in 
joint or bursal spaces or even in bone. The statement that there is no evidence 
of injury or disease must not be mistaken for the statement that no injury 
has been done or that no disease is present. 

Another problem then presents itself. If the limitation of movement is 
obvious, and if the presence of adhesions within the joint is suspected, we 
have to decide to what extent it is wise to move the joint, and further, 
whether it is wiser to move it at once through the full range of anatomical 
movement or to proceed gradually. There is one school of thought which 
teaches that if a joint is fixed to any extent by adhesions, the only sensible 
thing to do is to put it through its full range of movement at one sitting. 
This is a view from which I personally strongly dissent. If the limitation is 
trivial, then, of course, the amount of injury done to the soft parts in restoring 
the full range of movement will also be trivial. If, however, gross impediment 
to movement is present, it stands to reason that there is a great deal of it to 
be overcome, and it may well be that, in overcoming so extensive opposition, 
an injury will be done to the soft structures which will cause the reaction to 
be severe. Often enough if too much has been attempted, it will be found on 
examination the next day that the range of free movement is not so wide as 
it was on the day before the manipulation took place. Now, it is a rule of 
physical treatment that, if the procedure of one day leads to diminution of 
movement on the next, too much has been attemptedT Ihci’ease^bf ~pam, 
increase of swelling, or decrease in mobility should always be regarded in 
physical treatment as indicating that an overdose has been administered. 
The converse, of course, holds good that decrease in pain and increase in 
movement indicate that the treatment has been properly controlled. 

If inflammatory swelling is present, it is always unwise to manipulate 
unless the swelling and the limitation of movement are both plainly the more 
or less immediate sequel of a definite trauma. If a joint is much bound down 
with adhesions, the result of tearing these down one after another at the sarne 
sitting invariably leads to some degree of effusion, pain and stiffness. It is, 
of course, true that if these are only present to a slight degree they will be 
transitory and the treatment will prove benefieial ; but if, as is probable, 
the reaction is severe, the utmost difliculty may be experienced in maintain- 
ing movement ; and, if movement cannot be maintained, the adhesions will 

inevitably re-form. 
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anything resembling it, during manipulation, is a gloss erioi of manipulative 

teclinique , „ , i 

Again, nothing that could be descnbed b\ the iioid jerk has any 
pioper place in the application of the mobilising force , something fiu more 
deliberate and delicate is lequncd The appheation of the final mobilising 
force must be sudden, but it must be under perfect control, so that its 
application niav^ cease at the exact moment v\ hen the desii ed niov ement has 
been accomplished “Thus fai slialt thou go. and no farthei” must aliia>s be 
in mind as a guiding note It is not, therefore, enough to sa\ take up the 
slack and push or pull” — the push oi the pull must be under peifect control, 
and alivajs in a direction that mil ensitic the pcrfoimance of noimal 
physiological movement Would the words “thiust” and “tug” conv^ey a 
bettei appiehension of the nature of the mobilising force ’ They seem to 
implv^ a degree of effort that is most undesirable, and y el they eonv ey the 
idea of suddenness to which it is essential to attain It is equally essential 
to catch the joint “unawares” so to speak, oi, perhaps better still, “off 
guard ” 

Even the word “force” may itself be misleading, but there is no other 
word to express what is intended Anything like brute foice should find no 
place in manipulative treatment it is possible that a light pleasure with a 
finger-tip may serve to supply .all the “ioicc” tliat is requiied to attain the 
desired end, or, on the otliei hand, the full weight of the body may' be 
necessary to secure our object Leverage is the mam guiding factor as to the 
extent to which the exhibition of force is justifiable The application of 
any thing like brute force is pregnant with ev il, and y et it is often used when 
adequate knowledge of technique would enable the desired objective to be 
attained by means of a lelativelv insignificant pressure oi pull Force ean 
nev'er in any circumstances replace technique vilicn dealing with a joint by 
manipulation Indeed, the expenditure of any undue oi unnecessaiy force 
vs itself evidence of gross lack of technique Another pi oof of inefficiency is 
Ihe holding of the bieath while performing a manipulation This is entirely 
unntcessarv, and, il the manipulator holds liis breath, it almost always 
indicates that he is living to secuic by brute force an effect that could be 
attained with far less cffoit had he a better knowledge of technique The 
application of the least trace of unnecessary force mv olv es a risk of inflicting 
unnecessarv injury to the joint and therefore to the patient 

The next important point is the question of lev'eiage With legatd to 
this, it IS obvious that the shoitei the leverage used, tlie more contiolled is 
the force exerted Tins applies particulaily to the breaking-down of adlie- 
sions Here the duel difficulty is to apply a force sufficient to bicak down the 
offending bands, and y ct to keep that foice under such control that the mov e- 
ment Will eexase the moment the band has vielded If the force is not undei 
control, the bone that is being moved is liable to continue mov ement bey ond 
the limit of normal phy siological mov ement, and this must lead inev itably to 
unnecessary damage to normal stiuctuus It is, moreover, exceedingly 
important to know exactly wheic leverage is being used in the movement of 
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s has deteriorated so far that it Trill be inadequate to allow the full 
range of movement. Any excess of zeal in treatment will therefore inSict; a 
s^TeTe ligamentous strain, and this cannot improve, but can onlv prolong, 
and may perhaps even inhibit, convalescence. The situation mav be summed 
up thus : it is far better to do less than we believe might safelv be done, and 
so secure a relatively small, but real and continuing improvement, than to 
take any risk of doing too much, and perhaps gaining nothing for our patient, 
or even rendering his condition worse than before our treatment. 

There are certain rules which always govern the actual details of the 
mampulation of any joint. The movement of a joint involves the movement 
oi one joint surface upon another. If. therefore, we intend to move one joint 
surtace. it is essential that the other should be fixed as far as this is possible : 
otherwise we can never be sure of the precise manner in which our mobilising 
force will be expended. As far as the joints of the extremities are concerned 
it IS generally true to say that during treatment one hand of the manipulator 
stabilises while the other mobilises. If tbe stabilising hand fails to do its 
dutv with emciencv. it follows that the force exerted bv the mob ilising hand 
IS transmitted beyond the joint that it is desired to move, and so reaches 



mobilising force : then fi:mtion must depend on other controlling forces. 

There are. however, many joints wit hin the body where it is impossible 
to secure a grip of one bone wMe we cause the other to move upon it. In 
this event the joints adjacent to the one that we wish to move must be held 
rigidly at the limit of their ordinair* physiological range of movement. This 
gives us a fixed bone upon which to work, but the fixation is never quite so 
complete as when the bone which we wish to stabilise can be secured by a 
direct griD. and so we have to make sure that the mobilising force applied,, 
and which of necessivk" must be transmitted to the fixed joint, will not strain 
it to an extent that wxli cause injur}'. A nil! knowledge of the limits of safet}' 
in the movement of this joint is therefore essential. It may happen, particu- 
larly when manipulating the joints of the spine, that the manipulation of one 
joint may be perfectly successful, but that, owing to neglect of proper 
precautions, an injur}' is done to adjacent joints, which may be more trouble- 
some than the one we set out to cure. 

Having, therefore, decided the exact nature of the movement which we 
wish to perform, and ha'diig secured adequate fixation either by a direct 
grin with one hand or by the posture of all adjacent joints, the next rule of 
treatment is to "take up the slack" and then push or pull. This "taking up 
the slack" is of ^'ital importance to the success of all manipulation : it is the 



he a scientific method of freeing a joint, if only for this reason, that when tlie 
imnediment to movement is overcome there is nothing to prevent the action 
of "th^" mobilfring force from passing beyond the limit of safety, perhaps 
innicting a se'rere injur}' on normal soft parts. .4 ^‘pump handle" action or 
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SNAPPING OF JOINTS 

of the bone-settci and so impiessne to the patient— at many of the joints 
in the both We lla^ c to detcimme the icasoii for these snaps and the value 
to be attached to them Maiij of us nic able, u ithout am difTiculty, to snap 
the metacarpo-phalaiigcal joints at am gn eu moment , but, once the snap 
has been secured, few of us aie able to lepioduce it until a ^ ciy considciable 
space of time has elapsed — sa^ twentj -foui hoiiis oi so We ha\ e, theicfore, 
one piece of knowledge about the snap that is iiicfutable, iiamciv, that the 
sound IS produced when a joint is mo\cd in a certain diicction, provided that 
it has not been mo^ed siinilaily foi a considciable time Moieovei, the snap 
(which, b\ the wa\, must be ‘distinguished from a tendon snap) is produced 
during the peifoiniaiice of some mo\emcnt which is not noimally under 
\oluntai\ control, oi at least duiing a mo\cmcnt w'liich, if under \oluntary 
control, IS 'len seldom used Needless to sa>, the pioduction of the noise 
has nothing whatc\ei to do with the “little bone” slipping back into place, 
or with the i eduction of dislocation It can be produced pcifeetly icadily in 
manj joints in which no pathological lesion is jnesent, and m sjute of perfect 
healtli and continuous function It is pcifeetly plain, thciefoie, that the 
benefit of manipulation is not dependent on the securing of the snap , and, 
indeed, it sometimes happens that those who ha\e such implicit faith in it 
will wony away at a joint m oidci to sceme the snap until \eiy much more 
has been done than is ieall\ dcsnable, and mischief ensues The exact 
nature of these snaps is unknown , ccitamly it has nothing whatever to do 
with the breaking-down of adhesions The most piobable explanation is 
that during the peifoimance of some mo\ement which is not performed 
natuially by the patient’s own muscles a \acuum is cicated within the joint 
more on one side than on the othei, and that then, as traction is applied, theic 
IS a sudden leadjustment of the s)noMal fluid within the joint As a lesult 
the capsule clianges its position with an audible snap Fig 7 will be found 
to indicate diagrammaticall\ what is meant 

a Fig I Diagram to show tht. most probable cause of the snapping within a joint which 
maj take place duriDR manipulation The mo% ement performed is supposed to be 
that of traction when applied to the mctacarpo phalangeal joint {0/ Figs JO and 
( 27 p 60 ) As the articulai surface on the base of the phalanx is pulled away from 

'[ IS » metacarpal it ts probable that the first elTtct is that the capsular 

I ^ \ , ligament is pulled inwards throughout the circumference of the joint as the result of the 

•( \| decrease of hydrostatic pressure within the joint (See left side of diagram) The 

\ I 1/ application of further traction then causes the ligament to straighten out all round (see 

4 t right side of diagram) and it is probably the sudden transition of the Jme of the capsule 

1 / from the cur\ cd to the straight that causes the snapping to be heard hence the 

1 f expression vacuum snap of the capsule 


Having, therefoie, come to the conclusion that a snap can be secured 
\Mtmn a perfectU healthy joint just as easily as, andperhapsmorereadiK' tlian, 
yithm one in nliich a lesion exists, the question arises whether we are 
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a joint, and where there is no call for the use of leverage. The point is, when 
no leverage is being applied, a degree of force may be exerted with safety 
which might inflict considerable injury were leverage being employed. Thiis 
it is possible that during the manipulation of a single joint great force may be 
exerted during the performance of one movement, while the next must be 
performed with the utmost delicacy and finesse. Traction, for example, is 
to all intents and purposes always safe, subject to one proviso, namely, that 
we are careful to “take up the slack” before applying the pull. It is important 
to remember, however, that in apphdng traction the pull should always be 
as far as possible in a direction parallel to the main supporting fibres of the 
ligaments of the joint. Take, for example, the application of traction to the 
metacarpo-phalangeal joint. The traction applied should exert the force in 
one direction, and in one direction onl}^ namely in the long axis of the 
phalanx. The force is then applied in the same straight line as that occupied 
by the lateral ligaments, and the fullest amount of traction that can be 
exerted will do no harm. If, however, the joint is stiff and somewhat flexed, 
an}?- attempt to apply traction to the phalanx in the same straight line as the 
metacarpal means the exertion of leverage upon the shortened structures, 
and, therefore, traction is only to be applied with the utmost care. Indeed, 
it is doubtful whether in this particular instance mobilisation by traction is 
ever justified in the long axis of the metacarpal, whereas traction in the long 
axis of the phalanx, and therefore of the lateral ligaments, is safe and beneficial. 

Continuing our consideration of the same joint, we find that the next 
movement to be performed, the antero-posterior movement of the base of the 
phalanx on the head of the metacarpal, exerts no leverage and so may be 
performed with considerable vigour. The next two movements, side- bending 
and rotation, form a sharp contrast to the first two. Both of these depend 
upon leverage for their effect, and, therefore, the force applied must be 
reduced materially and must be applied with a care which must be meticu- 
lous as compared with that necessary during the first two movements. 

Passing to the shoulder joint, we find that in manipulation no leverage 
force is applied to any of the normal structures when pressing the head of 
the humerus upwards, forwards or backwards, or while pulhng the head of 
the bone away from the glenoid. When, however, it comes to pressing it 
downwards, leverage is exerted, the utmost care is essential, and any force 
used must be under perfect control. Then when it comes to the performance 
of those movements which are under voluntary control, for example abduction 
of the shoulder, the leverage is shortened so as to reduce its effect to the 
smallest serviceable limit. In practice the most important result of these 
instructions is that the nature of the grip to be taken will vary entirely 
according to the answer to the question whether leverage is about to be 

applied or not. ... 

The application of traction leads us to the consideration of another 

doubtful point, and that is the value which we ought to place upon the snap 
so often heard in various joints when traction is applied. Once the trick has 
been learned it is often possible to produce these snaps— so dear to the heart 



AFTEli TREATMENT 

theie IS nothing more to do at the moment It is A\oise than useless to ti\ 
to force the joint to peiform a mo\emcnt ^thlch is limited eithei b} noimal 
ligaments oi b\ pathological bands winch it has ahead\ been decided not 
to free at this paiticiilai jiinctuie Thus when manipulating an elbow ha\ mg 
once seemed full extension, thcie is no tuithci impediment to extension, and 
there can be no object in lepcating the mo\cmcnt If we do lepcat it, it is 
extremeh hkeh that nutation will be set up within the joint and far moie 
harm than gootl will be done 

We now come to the question of aftei-ticatmcnt, and of the extent to 
which it is wise eithci to ino\c the joint the da\ aftei ticatmcnt oi to encoiii- 
age the patient to mo^c it himseU Manv hold that it is an essential jiait of 
treatment to put a joint, on the da\ lollowing mampulation thiough the 
full lange of nio\cment that tlic manipulation had seemed This is peifecth 
justifiable piovidcd thcie is no leaction that is to sas , pioMdcd that the 
mo\cnient docs not cause pain Whcic thcie is definite pain on ino\cment 
one school of thought teaches that in spite of this the hill range of mo\ einent 
must always be pci formed Now thc\er\ fact that pain occuis dm mg noimal 
mo^ement means that thcie ma\ be, and piobabh is some dcgicc, howc\ci 
small of actn e innamnnition w ithm the joint oi in the sti uctm cs connected 
with It P«un on mo\cmcnt is sjnoiumous with nutation, and foi function 
to be restored at the caihcst possible moment this imtntion must be allowed 
to subside ns quickh as possible Tins end cannot jiossibh be attained b\ 
the pcifoimnnce of mo\cmcnt which iriitates, and whicli, theiefoie. oiih 
tends to maintain the inflammation oi even to incicnsc it 

If a boa at school spiams his knee suiTicienth badl\ to cause e\ cn slight 
effusion, theie are \era few people who would exjiect that bo) to move the 
knee thiough the full lange of inoacment until the fluid had subsided let 
alone on the next daa , a et often enough, when effusion folloa\s tlie manipula- 
tion of a knee, the patient is expected to pcifoim the full lange of nioa ement 
the next day in spite of this oba lous sign of some inflammatoia piocess aaithin 
the joint The icsult is that the fluid peisists and iccoacij is slow and 
tedious On the othei hand, it is becoming moie and moie geneially iccog- 
nised that complete lest is almost as uiidcsuablc as excess of movement in 
the tieatment of lecent injura , and wc know that the pcifoimance of painless 
moa ement alwaas tends to hasten lepaii 

Theieforc when a joint has been manipulated one daa it is essential that 
it shonUl be examined aMth meticulous eaie the next daa , m oidci to diseoa ei 
of moa ement aahich can be peifoimed without causing pain 
ordisticss Not onla should this moa ement be peifoimed, but its peifoimance 
ba the patient should be encouiaged , and proMded a langc of mo\ ement 
can be found which is entnela fiee fiom pain, this should be peiformed b\ 
the patient constantla thioughout the da\' Howcaei, the dangci point of 
the onset ol pam should be appioacbcd a\ith the utmost caution, and if 
ana pam is caused as the lesult of moa ement, it should be taken foi giantcd 
la moa ement has been cxcessi\e and that something has been done a\hich 
las gn en rise to iriitation Adequate time aaith aii appropriate dcgice of 
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justified in ignoring the snap altogether. Although the view of the snap held 
by many of the unqualified practitioners can only be described as fantastic, 
there would not seem to be justification for ignoring it completely. It shows, 
at any rate, that a joint has moved through a range of movement through 
which it had not passed recently. If there has been some lack of normal 
function within the joint, it is quite possible in suitable circumstances that 
the movement which has been performed, and which produced the snap, may 
restore a mobility which has hitherto been lacking and which has interfered 
with the normal functioning of the joint. In this event the snap may serve 
to a certain extent as a guide, but only as follows. 

When we are examining the movements of a joint, and particularly 
those movements which are not under voluntary control, a sensation may 
be conveyed to the examining hands that all is not perfect within the joint. 
If the joint be then manipulated, and if the snap occurs as the result of the 
movement, it is always wise to re-examine the movements of the joint at 
once in order to ascertain whether the sensation which had suggested the 
possibility of imperfect movement can still be detected. Often enough 
the sensation conveyed before the snap took place will no longer be felt. 
The actual snap is of no importance whatever ; the same beneficial result of 
movement would have been secured even though no snap had been heard 
or felt by either of the two parties concerned. Yet it cannot be ignored 
altogether, as it undoubtedly means that a movement has been performed 
which had not been performed recently, and the performance of this move- 
ment may lead on to the perfect restoration of the functional activity of the 
joint. 

One word still remains to be said about the performance of those move- 
ments that are under voluntary control. If it is necessary to apply an 
external force in order that a movement should take place, the same rules 
will apply as in the case of movements which are not under voluntary control. 
The object is to appty the maximum of force which can be used without 
approaching too closely to the limit of safety. Leverage, therefore, should be 
as short as practicable, and having reached the existing limit of movement, 
the attempt to pass beyond this limit must be made firmly, but with the 
force under such perfect control that any sudden increase in movement can 
be held in check. If we are dealing with a pathological band we shall always 
attain better results if the band is broken sharply across by the first sudden 
application of the force directly it is applied. If the force is applied ineffec- 
tively, and the band is not torn, it will merely be irritated, and this irritation 
must cause some degree of inflammation, probably of the same type as the 
inflammation which originally caused the band to form. The worst possible 
form of manipulation when adhesions are present is a series of ineffective 
tugs. In other words, once having made up one’s mind to perform a move- 
ment, the great rule is to perform it and to get it over. To be forced to make 
more’than one attempt indicates an error either of diagnosis or of teclmique. 

Having secured the desired range of movement, there can be no con- 
ceivable object in repeating it. If we have done the work efiiciently and well. 



MOVEMENT AFTER MANIPULATION 


out the day aftei manipulation adhesions im 11 le-foim, and the patient will 
lapse into the same condition as bcfoie the manipulation Nc^v adhesions 
do not foim m a day, and A\hy wc should dcn> a icasonable degree of rest 
to a joint that has been manipulated and thcicfoic piobably irritated, it is 
dilTicult to undcistand Aftei all, if adhesions ha\c been piesent and have 
been bioken down, some degiee of tiaimia must ha\c been inflicted and the 
patient has a joint which has suffcicd recent injurv , moreover, the injured 
joint was not a perfect joint at the time the injur\ was inflicted Surely, 
therefoie, it must be light to deal gcntlj with it and at least to give it the 
rest and consideiation winch we should prcsciibc had an injury of similar 
severiU been inflicted on a pie\iousl\ healtlu joint 

There is no escaping the fact that frcqiicnth patients, after a joint has 
been manipulated, come to us seeking ad\icc as to what to do next because 
they find that after, it ma\ be, weeks of intense pain, the condition of the 
joint IS as bad as, oi woisc than, it was bcfoic the ticatment The difficulty 
of persuading these patients to submit to a second manipulation is gieat, 
but if this difricult\ IS o^ Cl come and the second manipulation is successful, 
the delight thc\ exhibit on finding that impioNcmcnt has taken place with 
almost complete absence of pain is \cr\ pleasing to witness On the other 
hand, a case of this soit is dc\astatmg to the icputation of the peison who 
performed the first manipulation and wjio inflicted such an enormous 
amount of totallj unneccssan pain and failed cqunlh to attain the desired 
objective 


A final woid must be said on the subject of function as an aid to the 
restoration of movement It was not until some fifteen years had elapsed 
after the publication of Ildton’s classic cssav on “Rest ancl Pam” that the 
genius of Lucas-Champomnidre conceived the essential distinction between 
rest from movement and rest fiom function Wc have already explained that 
movement begets movement and function begets function, it is no less 
true to sa) that function also begets movement This is the essential truth on 
which the science of occupational therap> is based No one would subscribe 
more readily than the picsent wiitci to the doctrine that, with regard to 
the ultimate restoration of full movement ancl of complete function, voluntary 
effort must alwavs plav a largei pait than any other form of treatment, 
but there is, and alwajs will be, a very impoitant place in treatment apart 
from v’ohmtdiy effort Moreover, voluntaij cffoit must be properly directed, 
or it will be terriblv wasteful and often even haimful Thus, after the 
manipulation of the shoulder when defiiute adhesions have been broken down, 
the amount of v oluntary mov cment w Inch a patient can perform recumbent 
IS, as a rule, considerably in excess of tliat whicli can be pei formed m the 
vertical position with an equal amount of effoit oi of pain Postural treat- 
ment, therefore, is essential if v oluntary mov ement is to be used to the best 
ac vantage In the direction of manj othei details connected with voluntary 
movement the tiaintd physiotheiapist is able to assist materially towards 
fhiovigh fear of pain the patient is often reluctant to move the 
JO tnrough the restored range of movement, and this, after all, is only 
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rest, must therefore be allowed to elapse for this added irritation to subside. 
Provided the irritation is very mild, the reaction will pass off in a few hours, 
and certainly in less than twelve. If, however, the reaction is severe, a longer 
time than this will be required. 

Therefore the instruction which it is wise to give with regard to after- 
treatment is that movement within a painless range should be encouraged 
up to the limit of that range ; that movement approaching a painful limita- 
tion should be performed not more than twice a day, and that the movement 
should cease directly definite pain is noticed. If this plan is followed out 
day by day the painless range of movement will be found to increase rapidly 
and the painful limit to decrease. In this way we are able to lead on from 
good to better. If, on the other hand, we insist on movement in spite of 
pain, we run a considerable risk that the irritation will be maintained, and 
chronic irritation, as we all know, is one of the most potent causes of the 
formation of adhesions. 

So cases occur in which irritation, due to faulty treatment, is maintained 
within a joint after manipulation ; not only is the result complete failure, 
but the patient may find himself in a condition worse than before the manipu- 
lation was performed. 

On the other hand, we must remember that each individual has his own 
interpretation of the word “pain.” One patient, who has slept most of the 
night and had a good breakfast, will assure you with a happy smile that she 
has been in agony all night, and that it was only as the result of a wonderful 
sleeping tablet that nurse had given her that she went to sleep at all. The 
fact that the tablet may have contained nothing but soda-mint is a point 
that is overlooked. Faith in the remedy is often the deciding factor rather 
than any particular merit the remedy may have. Yet with pain after manipu- 
lation it is better to err on the side of over-medication rather than under, 
in the first instance, at least, and if pain is at all a prominent feature, some 
preparation of opium or its derivatives is the only remedy that will abolish 
it adequately. Then, on the other hand, we encounter the heroic soul who 
has really suffered severely through most of the night in spite of hypodermic 
injections of morphia, and who looks pale and haggard the next day. This 
hero will often assure you that “it is not too bad,” and will promptly move 
the limb through a range of movement which obviously causes acute pain. 
The treatment of these two types must, of course, be diametrically opposed : 
the one needs encouragement ; with the other it is essential to “put on the 
brake.” 

In the after-treatment, no less than in the performance of the manipula- 
tion, both tact and discretion are needed. Fortunately we have safe and 
certain guides ; provided the range of painless movement increases day by 
day all is well ; if it does not so increase, and inerease notieeably. something 
is definitely wrong, and either too much was attempted at the time of the 
manipulation, or medication was inadequate, or else the patient in his zeal 
for improvement has been exceeding the instructions given him. 

It is a common delusion that unle.ss the full range of movement is carried 
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the joint on the following night tliroiigh the maximum langt of movement 
that IS possible without undue pam 

It is, of coiiise, possible foi a patient to do too much, and it is often 
difTicuIt to judge whethei or not he has done so It is only possible to give 
an empirical guide Wc maj sav with icasonablc safety that, if a mo\ement 
causes pam in a joint, which persists for more than half an houi after the 
joint has been placed at complete lost, too much has been attempted If, 
howe\ei, all pam and discomfoit disappear within a few minutes of the joint 
being placed at icst, nothing lias been done winch will cause any deleterious 
irritation In the case w here the pain pci sists foi o\ ci half an houi , repetition 
of the mo\ement which caused it should be postponed foi at least twelve 
houis , but this must not be taken to mean that Icssci and painless movement 
should also be a^ oided 

It IS needless to saj tliat function must be j)i escribed at the earliest 
possible moment As far as the extremities aic concerned the best function 
IS in\aiiabl} seemed b\ cmplo\ing both limbs at the same time, this at 
least applies to the perfoimancc of all toaisci mo\ ements Thus, lor instance, 
manipulation of a patient’s hand the fingcis of winch ha%c been ^ely stiff, 
will onl} secure that the fust dead point shall be passed and although after 
the manipulation the lange of \oluntaiv mo\cmcnt will ha\e inci eased, the 
increase ma\ not be of au\ gicat practical sciMce foi the oidinaiy usages of 
life Probablv the quickest ami most efficient wa\ of restoring function is, 
in the fust place, to waim up the injuied hand and one \ciy effective way 
of doing this is by use of the waim wax bath Then the joints are put thiough 
those mo^ ements which aic not under \oIuntaiy control, and assistance is 
gl^ en to help m the perfoimancc of tliosc which arc If the patient can then 
be encouraged to use a pair of large spiing shenis, such as aic used by 
gardeneis foi clipping the hedge or <i grass edge, the function will be found to 
return tar more rapidlj than if the patient is merely encoiuaged to open and 
shut the fingers without any definite jiurposc So, too, if the patient can 
seeme comparatnc pnsacy, piactismg on a piano or other musical instru- 
ment IS often of great service A typcwiiter is a useful substitute Again, in 
the after-ti eatment of a shouldei or e% cn of w i ist oi fingers, learning to sw mg 
Indian clubs with botli hands is fai moie cffectixc than attempting to do 
the same thing with one hand only 

When we come to the treatment of the joints of the lowei extiemity it 
must be lemembcied that balancing is far moie impoitant than mo\ements 
wbicb entail more Mgoious effoit Thus it may well be that balancing on 
the injuicd limb while exercising the sound limb by mo\ ements off tlie 
giound may be of greatei ^aIuc than set exeicises designed to improve the 
muscle strength of the injured hmb 

^>il^lly» it must always be kept in mind that the function of the joints 
ol the lowei extiemity almost m^atiabU involves the use of the weight- 
caring function To pi escribe the use of this function while active inflam- 
piesent within a joint is always calculated to maintain 
ic intiammatory piocess, not to deciease it, theiefore until all trace of 
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natural. Our power of co-ordination of movement is controlled by the muscle 
and joint senses, both of which are dependent upon the efficient working of 
very highly developed reflexes, which, being developed relatively late, are 
all the more easily disturbed or lost. It is irrational to suppose that after, it 
may be, several months of inhibition, so delicate a mechanism as that of these 
reflexes could be restored at a touch ; yet, until they are restored, recovery 
must inevitably be checked. Hence it comes about that, if there is any trace 
of reaction after manipulation, steps should be taken as soon as possible to 
counteract the baneful effect of this reaction on the joint and muscle senses. 
The reaction of muscles to pain on movement of a joint is one of protective 
spasm, and the best antidote for this is sedative massage. When the power 
of active relaxation is restored to the muscles, painless passive movement 
will pave the way to painless active movement. This in turn will beget a 
wider range of movement and so the recuperative course can be carried on. 
It is thus that the whole realm of physical treatment can properly be invoked 
to assist in the process of recovery. If the patient is left to his own devices, 
it is inevitable that the best chance of recovery will be lost. 

When speaking of passive movement in this connection, we mean by 
this term the true passive movement as understood by the physiotherapist. 
For passive movement of this type there must be complete voluntary 
relaxation of all the patient’s muscles, and this relaxation is impossible unless 
the movement is completely painless. Passive movement, as all those engaged 
in physical treatment must know, is never an end in itself, but is merely a 
step towards voluntary movement ; which again is only a means by which 
the ultimate objective — the restoration of function — may be secured. 

When, therefore, treatment is applied the day after manipulation, 
massage is administered as may be necessary to secure the first stages of 
passive movement. These having been secured, we lead on by means of 
assisted movements to free voluntary movement. Having found the limit 
of painless voluntary movement, every attempt should be made to secure 
complete relaxation of the muscles by means of posture and massage, and 
then it may be found possible to lead the part through an increased range of 
movement ; after this, as movement begets movement, it will be found that 
the painless range of assisted movement has increased, and, by means of this, 
the painless range of active movement is also increased. So we go on until 
no further increase of painless active movement can be secured. 

Unless the reaction is considerably more severe than it should have been 
after manipulation, i.e.. unless too much has been attempted at the time of 
the manipulation, or the wrong time has been chosen to perform it, there 
should always be some very definite range of completely painless voluntary 
movement. This the patient is instructed to perform constantly throughout 
the dav. As soon as a painful limit is reached movement should be restricted 
until painless movement becomes once more possible. Howevei* small 
the range, movement will beget movement and the range will steadily - 
increase. The patient should then be instructed in the most favourable 
posture in which movement can be performed, and should be invited to lead 
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needed is to tighten a few coids and any part of the body, and e^ en the w!iole 
body, can be suppoitcd in any position that seems to be the best for the 
patient There is one method of tieatment that has pro\ed to be of the 
utmost serMce, namclj the sti etching of tlic spinal column Various tables 
have been built for canning this out, but although the ti action applied is 
adjustable, once it is set for a ccitam tiaction no fuithci alteiation can be = 
made until the appaiatus has been ntnnmg for a consideiable time With I 
the Guthnc-Smitli appaiatus, it has pro\ccl possible, b} fixing the head I 
or the pehis to one end of the appaiatus, to exert a corresponding traction I 
by means of a stiap placed lound the opeiator’s back, who, by swaying the | 
bodj to and fro, can tiansmit the same mteimittent tiaction, but with this 
great ad\ antage that the stiength of the tiaction can be modified b} increase, 
decrease or frequenej' e\ciy time the motive force is applied (See Fig 8 ) 
The movement, thcrefoie, is much moic under contiol and the amount of 
fatigue to the opeiatoi is almost negligible aftei a little piactice The 
relati\e cost of this apparatus is, of course, quite insignificant when compaied 
w ith the installation oi any form of bath treatment There can be little doubt 
that there is a great future bcfoie treatment with this t>pe of apparatus, 





48 GENERAL RULES OF JOINT MANIPULATION 

inflaniinatioii has subsided, it is well to encourage movement without weight 
in preference to movement which involves weight-bearing. Here then we 
see the great value of exercise on a sliding seat or on a bicycle. 

Something must also be said about assisted movement when the assis- 
tance is given by water. Movement in a hot bath will, as everyone knows, 
almost invariably tend to relieve stiffness and assist in the restoration of 
movement. The earlier this can be prescribed, the better. In the later stages, 
however, when we are anxious to see how far the patient can improve as the 
result of voluntaiy movement before deciding whether a second manipula- 
tion will be necessaiy or not, there is no reallj^ efficient substitute for the 
Brine Swimming Bath at Droitwich. In the final chapter reference "will 
again be made to this when dealing with the treatment after manipulation 
of osteo-arthritis of the hip joint ; but, because special emphasis is laid upon 
this condition, it must not be understood that it is b}^ any means the only 
type of case in which exercise in the Brine Bath is of service. It is of the 
greatest value in cases in which relief has been sought by manipulation of 
the joints of the spine ; and after manipulation of any of the joints of the 
lower extremity suitable exercises definitely prescribed in the “swim” at 
Droitwich are always useful. This is also the case even where the joints of 
the upper extremit}'' are concerned, and particular!}^ after manipulation of 
the shoulder joint. For elbow, wrist and the joints of the hand, the Brine 
Bath is not of the same service, its utilit}’' decreasing for each joint in the 
order they have been named. Similar remarks apply to the joints of the 
lower extremity. 

In some cases exercise in an ordinary swimming bath or swimming pool 
will serve our turn. Better still is swimming in sea-water, but there can be 
no comparison between even this and the “swim” at Droitwich, though, 
unfortunately, it is sometimes difficult or even' impossible to persuade 
patients to go there. It may, however, be said that, if after-treatment at 
Droitwich is possible, it is undoubtedly wise to prescribe it — not, it is true, 
as an essential part of treatment, but as extremely desirable in practically 
every case where the hip joint has been manipulated, and in many cases 
where the joints of the spinal column below the mid-thoracic region have been 
freed of adhesions b}^ manipulation. If no definite adhesions have been 
broken down, and if mobilit}’’ has been restored without the necessity of 
breaking adhesions, the value of the Brine Bath materially decreases, and 
only in certain special cases need under-water treatment be prescribed. 

Of recent years, and more universally in the United States than at home, 
water-tanks are pro%'ided foi- undei'-water treatment and apj^arently with 
considerable benefit to the patients for whom it is prescribed. There is, 
however, this one great disadvantage, namely, that the patient can only 
use it. as a rule, once a day. We owe it to Mrs. Giithrie-Smith. M.B.E., 
F.C.S.P., that wc now possess an ingenious apparatus known by her name, 
which consists of a means of eliminating gravity by means of adjustable 
slings. The oreat advantage of this treatment is, of course, that it can be 
repeated at frequent intervals throughout the day as the only preparahon 
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needed is to tighten a fc\\ coids and any pait of the bod} , and e\ en the -svliole 
body, can be supported in an^ position tliat seems to be the best for the 
patient There is one method of tieatment that has pio\cd to be of the 
utmost service, namely the stietclimg of the spinal column Vaiious tables 
ha\e been built for cariymg this out, but although the traction applied is 
adjustable, once it is set foi a ccitam traction no furthci alteiation. can be 
made until the apparatus has been running for a considerable time With 
the Guthrie-Smith appaiatus, it has pio\cd possible, by fi\mg the head 
or the pehis to one end of the appaiatus, to evert a coi responding traction 
by means of a strap placed lound the opeiator’s back, uho, by swaying the 
body to and fio, can tiansmit the same intermittent ti action, but with this 
great ad\ antage tliat the strength of the tiaction can be modified by inciease, 
decrease or frequenc} e\ery time the moti\e force is applied (See Fig 8 ) 
The mo\ement, therefoic, is much mote undci contiol and the amount of 
fatigue to the opeiator is almost negligible after a little piactice The 
relati\ e cost of this apparatus is, of course, quite insignificant w hen compared 
with the installation of any form of bath tieatment There can be little doubt 
that theie is a great future before treatment with this type of apparatus, 
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provided that the use is not carried on indefinitely. As soon as the patient 
can perform any of the ordinary gymnastic and other mobilising work, 
weaning from the apparatus should proceed as rapidly as possible, with the 
one exception of continuing the use of the apparatus as a means of applying 
traction. Yet when all is said and done, there can be no doubt that no 
artificial means can replace, or in any way equal, the ordinary movements 
commonly performed when sea-bathing, but for this a marked degree of 
convalescence must have been reached, and something has been needed 
(which we now possess) to provide for the elimination of gravity without 
the use of under-water treatment at all.^ 

1 The book on the use of this apparatus is entitled “Rehabilitation, Re-Education and Remedial Exercises” 
and IS published bj’- Bailhere, Tindall & Cox, London 
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THE JOINTS OF THE UPPER EXTREMITY 

CIIAPTKR V 
THE DIGITAL JOINTS 
Anatomical Considerations 

The inetacarpo-plialangeal nictatarso-phalangeal and intei -phalangeal 
joints are all so similai that they ma> be considcicd together Any modi- 
fication applicable to an indnidnal joint will be so slight that the mam 
principles go\erning the moicmcnt oi manipulation of one will be found 
sufficient guide for all The chief exception will be found in the lotation of 
the terminal phalanx on that which is proximal to it 
When we examine the articular surface of the head 
of one of the metacarpal bones and compare it with that 
of the phalanx which lies m contact with it, a most 
striking difference is at once \ isiblc (Sec Fig 9 ) The 
aiticular surface on the base of the phalanx is not onl) 
much smaller than that on the head of the mctacaipai, 
but it IS also of cntircU diffcicnt shape A glance at 
Fig 9 shows at once that only a very small portion of 
aiticnlar cartilage on the head of the metacarpal can be 
in contact with tliat on the base of the phalanx at any 
one time Yet articular cartilage can nc\ er be i edundant 
and therelore, in ordinary life, tliere must be occasional 
use at least for the relatnely large articular area on 
the metacarpal head In other words, the base of the 
phalanx must slide oyci and around the head of the 
metacarpal in all diiections and must come in contact, 
e\en if onlj occasionally, with ccer\ pait of the meta- 
carpal articular surface Morcovei, the ligamentous 
attachments must be so arranged as to allon for the 
peifect freedom of these sliding or gliding mo\ements 
The fact that the aiticular suiface on the head of 
the metacarpal extends over the top of the bone towards 
the doisal aspect pi ores that some degree of h\per- 
cxtension beyond the stiaight line was possible in the 
joint from which the di awing eras taken This \aries m 



1 ic 9 Dr-iwmt, of the 
articular burfaceo of the 
head of a metacarpal 
ind of that of the base 
ofthc proximal phalanx 
seen from the latcial 
aspect The expanse of 
the former is far greater 
than that of the latter 
No e also that the artic 
ular surface on the head 
of the metacarpal ox 
tends somewhat on to 
the dorsal aspect thus 
allowing for a definite 
degree of h\perevten 
sron 
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different individuals, not with the shape of the phalangeal facet, but with 
the extent to which the metacarpal facet extends backwards over the top 
of the bone. The palmar aspect of the metacarpal facet does not seem to 
vary to any noticeable extent, and the degree of flexion — in health — ^is 
comparatively constant. 

Seen from the side, the articular facet on the head of the metacarpal is 
rounded, but its outline does not follow the arc of a true circle. There is a 
slight flattening of the arc of the circular contour on the distal aspect. (See 
Fig. 5, p. 17.) Thus in full extension — which is usually the equivalent of 
full hyper-extension — the lateral ligaments are taut, but directly flexion 
begins the traction on these ligaments is relaxed and a range of movement 
becomes possible which is quite impossible while the ligaments are taut. 
These simple anatomical facts have a profound bearing on both the physio- 
logical movements, and on the technique of manipulation, of the joints. 

We have already seen that, during the movement of flexion from full 
extension, the base of the phalanx glides over the head of the metacarpal 



Fig 10 To show the alteration in position of the base of a phalanx on the head 
of a metacarpal when it passes from extension to flexion The letters show 
the extent of the movement Note how the figure 1 near the posterior 
aspect of the base of the phalanx has moved well away from 1 on the 
'metacarpal during flexion, though opposite to it m extension 

The movement of the base of the phalanx on the metacarpal head is shown 
diagrammatically C the metacarpal origin of the lateral ligament, C A. 
and C B the lateral ligament in extension and flexion respectively, A 
the phalangeal insertion, A B ' the arc through which the phalangeal 
insertion passes in flexion or extension (C/ Fig 44, p 68 ) The slight 
flattening of the top of the metacarpal head is shown more plainly in 
Fig 41. p 67 


forward and downward towards the base of the metacarpal. Something 
must guide and control the movement, and this “something” is the lateral 
ligament on each side. Thus with the metacarpal origin of the lateral 
ligament as centre, and with the phalangeal insertion of the ligament as the 
terminal point of the radius, the phalangeal insertion describes an arc which 
is approximately an arc of a circle during flexion and extension. (See 
Fig. 10.) If the movement were not almost circular there must be some 
point or points during the movement at which either the ligaments would be 
so taut that the joint surfaces would be drawn together with a force that 
would arrest all movement, or else would be so slack in other positions that 
stability would be lost to a deleterious extent. Since, however, the head of 
the metacarpal, though nearl}^ spherical, is not exactly so, it follows that the 
licraments arc not taut to the same extent throughout the whole range of 
nmvement. In full extension they are relatively taut, but the moment 
flexion begins they are relatively slackened. Then the tautness returns as 
flexion advances to the full. It is difficult to demonstrate this point, but the 
examination of the movements that are not under voluntary control indicates 
that it must be so. Moreover, the movements of adduction and abduction 
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are lecluced to a minimum ulien the lateial ligaments ate taut m extension 
(see Fi"S ll-l-i), and this in spite of the fact that the niclcst abduction oi 
the fingers is appaient ulien tlie fiiigeis ate at full stietch in voluntary 
extension — not neccssard\ c\cn in full anatomical extension lliis is clue 




Tig 11 \ ra> e\amination of the metacarpo 
phalanRcal joint of the middle finger to 
show how the movements of adduction and 
abduction of the fingers ire performed In 
Tigs 11 and 12 the range of movement of 
the phalanx on the mctacarpM is shown 
when slight degree of flexion is allowed 
This figure shows ulnar adduction 


Tic 1* This figure comparts with Tig 11 
showm^ nciial adduction 



IiG 13 To show the contrast when the 
metacarpo phalangeal joint of the middle 
finger is fully extended and an attempt is 
made to perform the motement of ulnar 
adduction This figure contrasts with 
Fig 11 



Fig 14 This figure is the contrast to Fig 12 
when an attempt is made to perform radial 
adduction at the metacarpo phalangeal 
joint when this is fullj extended Note 
that little movement is seen to ha\c taken 
place at the metacarpo phalangeal joint m 
Figs 13 and 14 when compared with 
Figs 11 and 12 


* f ° facts, fust that the flattening of the metacarpal aich alters the “set” 
i-h ^ heads of the metacarpals and thus alters the plane of the surfaces 
nf r phalanges aiticulate so as to render tlie range of separation 

anri ^ “‘^Sers from one anothei a part of normal metacarpal mo\ ement , 
, second, that the lange of movement of the metacarpal heads an ay 
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from one another is greatest when the arch of the metacarpal heads is 
flattened, thus again altering the “set” of the surface on which the base of 
each phalanx rests. To prove this all that is necessary is to extend the 
fingers to the full extent, separating them as far as possible. Now an effort 
is made to approximate the fingers to one another without allowing the meta- 
carpal arch to curve. Little or no approximation occurs. Now allow a 
minute degree of flexion at the metacarpo-phalangeal joints and also the 
curve between the heads of the metacarpals to re-form, and the adduction 
at once becomes quite a simple matter. 

The lateral ligaments of the metacarpo-phalangeal joints have received 
main attention, as the capsular ligaments can have no stabilising influence 



Fig 15 Diagrammatic representation of the plication of 
the capsule of a metacarpo-phalangeal joint during 
the extremes of movement This phcating must in- 
variably be present in every joint m which a wide 
range of gliding movement is present This figure 
shows the phcating at the back of the joint in exten- 
sion, the ligament on the anterior aspect being taut 


Fig 16 To show the 
plication of the capsule 
w'hich takes place m 
flexion of a metacarpo- 
phalangeal joint . it is 
now taut on the posterior 
aspect 


on the joints. Of necessity the latter must be relatively slack except at the 
limits of movement, when they are taut on one side of the joint and slack on 
the opposite side. (See Figs. 15 and 16.) 

The practical application of these purely anatomical and physiological 
facts is that they serve to explain certain other facts which otherwise are 
hard to understand. If, during a stage of active inflammation, the fingers 
have been kept even slightly flexed, the formation of adhesions in the lateral 
ligaments, or any loss of elasticity, must render full extension impossible 
until the adhesions are overcome and the elasticity is restored sufficiently 
to allow the stretching that takes place during the passage from the slightly 
flexed to the fully extended position. When, however, a finger has^ been 
allowed to stiffen with the joints straight or hyjjcr-extended. the difficulty 
in overcoming the impediment to flexion cannot rest in the lateral ligaments. 
Now it is a question of the matting together by adhesions of the folds «f Ifi/' 
j)Ostcrior part of the capsular ligaments. (See Figs. 15 and 10.) This is 
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regal dless of the possibiliU of the foimation of adlicsions in the tendon 
sheaths 

Finalh, we must not foigct the impoitantc of the elasticity of the skin 
in the webs between tlic fingeis E\cn when this is jicifcct it acts as a cheek 
to certain ino\cments Foi instance, so fai as the joints aic eoneeincd tlicic 
IS no appal cut leason wh\, wlicu the annulaiis is held in In pei-cs.tension, 
theie should be am limitation of flexion m medius oi minimus at the 
metacarpo-phalangcal joints Yet, as is well known this limitation does 
exist and, as can be seen m Fig 17, it is inaiiiK due to the skin of the webbing 
between the digits 

It seems appiopiiatc to eonsidci hcic one mote point of piactical 
impoit The plane of mosemeut of the mctacaipo-phalaugeal joints is 
simply antcio-posteiioi dm mg flexion and 
extension — y ct during natiii al extension fi oni 
a position of flexion of each mdiMdual digit 
at all joints the phalanges sticteli out away 
from one another in abduction The mam 
mechanical cause of this mo\enicnt as has 
already' been noted, is the flattening of the 
metacarpal arch When full extension, oi 
hyper-extension, is icaclicd the digits cannot 
be approximated to one anotbci until the 
arch of the metacarpal heads ts allowed to 
reform Then, while ic-formmg, the set of 
the metacaipal heads alters and the phalanges 
approximate in flexion until abduction m the 
flexed position becomes impossible The 
lateral ligaments being fully taut m Inpci- 
extension and m full flexion the movements 
of abduction and adduction in these two 
positions aic icduccd to zero Thus the full lange of adduction of the fingeis 
in full flexion and of then abduction in full extension is leallv dependent on 
the integrity of the mo\cment of the loints at the bases of the metacaipals 
(Cy Figs 48-51, p 70 ) 

The altciation of the “set” of the metacarpal heads has another impor- 
tant effect on the mor ement of the digits, simple but necessary', and of \ ital 
impoitancc to function, and thciefore of equal impoitance when consideiing 
the question of mobilising the joints Thus, if each mdicidual fingei is 
Hexed towards the palm until it comes m contact with it, it will be found that 
the tip of each comes to rest while pointing to identically the same spot, 
namely , towards the tubeicle of the scaphoid (See Figs 18 and 19 ) When 
afl are closed togethei as each fingei tends to point to the same spot, it 
ncccssarih follows that they must be, as it were, glued togethei m full flexion 
thnf ^ physiological fact leads on to two practical consideiations fust 
nhil’nn '*^*1 attempting to restore the movement of flexion at a metacaipo- 
l ‘ gea joint, the direction of the pressuie orei the back of the phalanx 



Tic 1" To show how the skin of the 
web of the finger at the base of the 
annularis limits fle\ion of both medius 
and minimus when the annularis is 
held m hjper e'Ctension 



54 THE DIGITAL JOINTS 

from one another is greatest wlien the arch of the metacarpal heads is 
flattened, thus again altering the “set” of the surface on which the base of 
each phalanx rests. To prove this all that is necessaiy is to extend the 
fingers to the full extent, separating them as far as possible. Now an effort 
is made to approximate the fingers to one another without allowing the meta- 
carpal arch to curve. Little or no api)roximation occurs. Now allow a 
minute degree of flexion at the metacarpo-phalangeal joints and also the 
curve between the heads of the metacarpals to re-form, and the adduction 
at once becomes quite a simple matter. 

The lateral ligaments of the metacarpo-phalangeal joints have received 
main attention, as the capsular ligaments can have no stabilising influence 



Fjg 15 Djagiammatic representation of the plication of 
the capsule of a metacarpo-phalangeal joint during 
the extremes of movement This plicatmg must in- 
variably be present m every joint in which a wide 
range of gliding movement is present This figure 
shows the plicatmg at the back of the joint in exten- 
sion, the ligament on the anterior aspect being taut 


Fig. 16 To show the 
plication of the capsule 
which takes place in 
flexion of a metacarpo- 
phalangeal joint it is 
now taut on the posterior 
aspect 


on the joints. Of necessit}^ the latter must be relatively slack except at the 
limits of movement, when they are taut on one side of the joint and slack on 
the opposite side. (See Figs. 15 and 16.) 

The practical application of these purely anatomical and physiological 
facts is that they serve to explain certain other facts which otherwise are 
hard to understand. If, during a stage of active inflammation, the fingers 
have been kept even slightly flexed, the formation of adhesions in the lateral 
ligaments, or any loss of elasticity, must render full extension impossible 
until the adhesions are overcome and the elasticity is restored sufficiently 
to allow the stretching that takes place during the passage from the slightly 
flexed to the fully extended position. When, however, a finger has been 
allowed to stiffen with the joints straight or hyper-extended, the difficulty 
in overcoming the impediment to flexion cannot rest in the lateral ligaments. 
Now it is a question of the matting together by adhesions of the folds of the 
posterior pm’t of the capsular ligaments. (See Fjgs. 15 and 16.) This is 
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laid upon the latcial ligaments on the ladinl sides of the joints Tliese then 
tend to stiefcli and the pioxinial pimlangcs assume a position of fwed ulnai 
adduction Xou the indc\, lacking suppoit on tlic innei side fiom the 
medius tends to follow it, and so the adducted position becomes general 
throughout the hand at these joints 

This lends to two \ci\ piactical consideiations fust that, dining the 
actn c stage of inflammatoi \ conditions w ithm these joints, it is w ise so fni as 
is possible to present continuous and sinuiltancous flcvion of all the fingers 
TJie second point is moic di/Iicult To sphnt these joints in the extended 
position when acti\ol\ inflamed inaj well be disastious as regards the 
ultimate icstoiation of function This is due to one of two causes, or to 
both rjic tcndcnc\ of Iiganicnts is to shoitcn pcimanentlw, as elasticit}’’ 
alwa^s dcgcneiatcs in the absence ol mo\cmcnt, moic pai ticulaily so if an 




Diagram to show the method of preparing loopb to secure flexion of 
the fingers The method of appl>ing continuous nnd intermittent traction 
respecti\e1> is shown in Tigs 22 and >3 cfacuon 


st/a.ght contmuls Uac'J.onM t’no tToTtl”","" 

shortening or losing elnshctj to ans ^ate laI extent Also . H 

Krz:!r,; 

permanent iniurv ami rvli™ mfi possible to avert 

should be no gSi’t ® process has subsided, tliere 

When fln-SnTi '« regaining lost niOTement 
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must vary with the position of the head of 
the metaearpal. Thus, if the joints at the 
base of the metacarpals are stiff so that the 
arch is flattened, the pressure over the back 
of the plialanx should be directly antero- 
posterior. If, however, the bases of the 
metacarpals are free to move, then the 
direction of the pressure, while still remain- 
ing vertical to the long axis of the shaft of 
the phalanx, must be directed obliquely 
across the palm towards the tubercle of the 
scajDhoid. (See Figs. 18 and 19.) 

The second practical consideration is 
that we have here the explanation of the 
invariable adduction deformity of the 
metacarpo-phalangeal joints when these 
joints have been severely affected with a 
general arthritis. When these joints are inflamed, and when the capsular 
ligaments are distended with fluid, the natural position of rest is one of 
partial flexion. But all flex together, and there is no room at any one point 
for all the finger tips. Therefore the inner fingers are pushed away to the 
ulnar side (see Fig. 20), and no longer point to the tubercle of the scaphoid. 
They are therefore held over in ulnar adduction and thus chronic strain is 



Fig 18 To show how, during normal flexion 
of the index finger, the terminal phalanx 
points directly towards the tubercle of the 
scaphoid 



Fig 19 To show how the phalanx of the 
fifth finger, corresponding to that of 
the first in Fig 18, points to the same 
spot in flexion Note the difference 
in obliquity across the palm of the two 
fingers in flexion This obliquity is 
greatest for the fifth finger, and the 
obliquity decreases progressively as 
we examine the position of the fourth, 
middle and index fingers in flexion 


Fig 20 To show that, when all the fingers 
are clasped in full flexion together, 
the tips of the three inner fingers are, 
as it were, pushed awaj' from the point 
to which each vould point were it flexed 
individual!}' Compare the position of 
the tip of the fifth finger in this photo 
with that shown in Fig 19 It will be 
seen that the tip of this finger is now 
held over in relatii^e ulnar adduction 
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fore-arm A second loop is prepared in the same way, but now the two 
adhesive surfaces at each end aie left considerably longer These are divided 
down the middle to within a quaiter of an inch of the piece that has been 
prepared as a loop The lattei is then placed in the same stiaight line as 
the distal phalanx and each of the four loose ends m turn are secured as 
tightly as possible round the distal phalanx The tape must be long enough 
to be able to bandage the phalanx completely round, and not less than one 
and a half times 

Now the two loops are joined together by tape or string If continuous 
tension is required — and this is usually the first stage — the two loops are 
approximated to one another as closely as possible without undue discomfort 
The position of the wrist is immaterial Not later than two days sub- 
sequently the tape or stiing will icquirc tightening and this must be repeated 
until the two loops are in contact with one another Then the loop ov''er the 
scaphoid is replaced by another one on the front of the fore-arm in the 
position ahead) described, and the two loops are again approximated 
toward one another, but now the tape must be secured with the hand in 
palmar flexion Tlie result is tliat every time tlic hand is moved up m the 
direction of dorsi-flexion, the tape tightens and in this w'ay an intermittent 
tension can be made on all the joints ot the digit The diffeiencc between 
the two attachments is shown m Figs 22 and 2^ 

Movements Not Under Voluntary Control 

Traction 

The stabilising hand sccuies a grip by passing the first finger between the 
thumb and the fust fingei of the patient The thumb of the stabilising hand 
then lests acioss the back of the patient’s hand, the hngeis drop naturally 
into position and the base of the hand is so ai ranged as to lest firmly against 
the side of the patient’s wrist joint (See Fig 2-i ) The grip of the digit by 
the mobilising hand is taken which can best be described as the ‘‘golf-club” 
grip It IS secured by wrapping, as it were, tlie lingeis around the digit so as 
to enclose it when the fingers are m full flexion The thumb plays no part at 
all The stabilising hand caiiies that of the patient up against the manipu- 
lator’s chest (see Fig 25), oi , if the patient is recumbent, dow n to the surface of 
the couch, against which it is fiimly pressed Then lingers, wrist and elbow of 
the mobilising hand aie fixed as a bent and iigid le\ei , traction is applied 
by mo\ement of the shoulder and thus the slack is taken up When the 
limit of mo\ement is reached anv cxtia traction applied will serve as the 
mobilising force The extent to which the base of the phalanx can be pulled 
away from the head of the metaeaipal in an> ordmarilj supple adult is shown 
m Figs 26 and 27 Rotation of the trunk may be used as the mobilising force 
It must be remembered that Figs 26 and 27 like all the other X-iay 
photoglyphs shown of these mo^ements, repiesent the degree of movement 
that IS present m a noimallv healthy adult The model whose joints aie 
shown \yas chosen quite h\ chance because she happened to be piesent with 
me m the X-ra) Department at St Thomas’s Hospital when I went there 
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palmar loop should depend upon the degree of mobility at the bases of the 
rnetaearpals : if these are free to move the palmar loop must be placed 
direetly over the tuberele of the scaphoid, whichever individual finger it 
may be desired to flex. The tension thus exerted is a continuous one. If, 
however, it is desired to exert an intermittent tension, the loop, instead of 
being attached near the tubercle of the scaphoid, is fixed at a point proximal 
to the wrist ; every movement of the hand upon the fore-arm then varies 
the tension of the band joining the two loops together. A simple method 
of preparing these loops is shown in Fig. 21, while Figs. 22 and 23 show the 
arrangement of the loops when applying continuous and intermittent 
tension respectively. 



Fig 22 To show the application of 
loops and tape to secure continuous 
traction on the two proximal joints 
of the little finger [Cf Fig 23 ) 



Fig 23 To show the method of 
applying intermittent traction to a 
finger bj^ means of loops and a 
tape. 


The top figure on the left in Fig. 21 represents an ordinary piece of adhe- 
sive plaster about 6X1 in. The dotted line represents four cuts, with a pair 
of scissors so that the central part can be folded over on each side, the 
adhesive surfaces being in contact with one another (see middle figure on 
left). This leaves two uncut pieces of adhesive which are approximated to 
one another as in the lower drawing on the right. We now have a loop 
through which tape or string can be passed without difficulty, but before 
doing so, a square is cut of another piece of 2-inch adhesive plaster. This is 
then folded with the stick3'- side outward and a piece is removed with scissors 
large enough to accommodate the loop on the former piece (see top figure 
on the right). The loop is then passed through the hole in the square piece, 
all the adhesive surfaces facing away from the apex of the loop. This is 
shown on the lowest figure on the left. The loop is then fixed firmly oyer 
the tubercle of the scaphoid or over the front of the lower end of the radius 
about an inch proximal to the skin crease on the palmar aspect of the 



TRACTION 39 

tore-arm A second loop is piepaicd in the same way, but now the two 
adhesn e surfaces at eacli end ai e left considerably longer These are di\ ided 
down the middle to within a qiiartci of an inch of the piece that has been 
prepared as a loop The latter is then placed in the same straight line as 
the distal phalanx and each of the four loose ends in turn are secured as 
tightU as possible lound the distal phalanx The tape must be long enough 
to be "able to bandage the phalanx completely round, and not less than one 
and a half times 

No\\ tlie t\\o loops are joined together by tape or string li continuous 
tension is requiicd — and this is usually tlie first stage — the t^^o loops are 
approximated to one another as closely as possible without undue discomfort 
The position of the unst is immaterial Not later than two da^s sub- 
sequently the tape oi stung will requiic tightening and this must be repeated 
until tlie two loops are in contact with one another Then the loop ovei the 
scaphoid is icpiaccd by another one on the front of the fore-aim m the 
position already described, and the two loops are again appioximated 
toward one another, but now the tape must be seemed with the hand m 
palmar flexion The result is that every time the hand is moved up in the 
direction of doisi-flexion, the tape lightens and m this way an intermittent 
tension can be made on all the joints of the digit The difference between 
the two attachments is shown m Figs 22 and 23 


Movements Not Under Voluntary Control 

Traction 

The stabilising hand seem es a grip bypassing the first finger between the 
thumb and tlie first fingci of the patient The thumb of the stabilising hand 
then rests across the back of the patient’s hand, the fingers drop naturally 
into position and the base ot the hand is so arranged as to icst firmly against 
the side of the patient’s wrist joint (See Fig 2 1 ) Tlie grip of the digit by 
the mobilising hand is taken which con best be described as the “golf-club” 
grip It IS secured by wTapping, as it were, the fingers around the digit so as 
to enclose it when tlu fingers are in full flexion The thumb plays no part at 
all The stabilising hand cairics that ol the patient up against the manipu- 
lator s chest (see Fig 25), oi, if the patient is lecumbent, down to the surface of 
the couch against which it is firmly picssed Then fingers, wrist and elbow' of 
the mobilising hand are fixtd as a bent and rigid level , ti action is applied 
b) moxement of the shoulder and thus the slack is taken up When the 
limit of movement is reached an> extra traction applied will serve as the 
mobilising foice The extent to which the base of the phalanx can be pulled 
awa\ from the head of the metacarpal in any ordinarily supple adult is shown 
in ' igs 26 and 27 Itotation of the ti unk may be used as the mobilising force 
It must be remembered that Figs 26 and 27, like all the other X-iay 
shown of tiiese movements, represent the degree of movement 
show rT ^ noimallj healthv adult The model whose joints aie 
nic in th'p ^ 1 .^' chance bemuse she happened to be present with 

me in the X-ray Department it St Thomas's Hospital when I went there 
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Fig 24 To show the "golf-club” grip for exerting 
traction on a finger in the long axis of the lateral 
ligaments of the joint between the phalanx and tlie 
metacarpal {Cf Figs 25, 20 and 27 ) 


Fig 20 To show the relative 
position of the base of a phalanx 
and the head of a metacarpal 
before traction is applied {Cf 
Fig 27) 




Fig 25 To show how the stabilising hand and that of 
the patient can be further stabilised by pressing 
them both against the chest of the manipulator 



Fig 27 To show the amount of 
separation that takes place 
between phalanx and meta- 
carpal as the result of traction 
(Contrast with Fig 20 ) 



. l^n^EliO^POSTEnIOIt MO VEMENT 01 

to discuss the possibiIit> of showing these movements b> means of X-rav 
photorrraphs But all the photographs could not be taken in one senes and 
fiom time to time it became desirable to supplement tliosc already taken 
with otheis In no case has an> deliberate selection of model been made , 
an\ ^oIuntccl would ha\c been equally acceptable so fai as conceins 
illusti.ition of the laiige of mo^cment which it is possible to secure 

One woul of warning is ncccssarv concerning the direction of the pull 
of the mobilising forte It is essential that this should be in the long axis 
of the latcial ligaments rcgaidless of the direction in winch these ligaments 
nia\ point Thus, if mobiliU is reasonably free the pull maj be dircctl> 
m the long axis of the inctacaipal , if, bowe\ er, the joint is flexed and cannot 
be extended to the point where the phalanx and mctacaipal arc m the same 
straight line, then the line of pull of the foicc must follow the long axis 
of the phalanx, c\cn though the resulting pull mas be set at an oblique 
angle to the shaft of the metacarpal No Iciciagc is exerted and so the 
mobilising force can he expended ficcly 

Antero-posterior Movement of the Base of the Phalanx on the 
Metacarpal 

In full extension this moicmcnt is completely lacking owing to the fact 
that the latcial ligaments aic too taut to allow it to take place As flexion 
increases hejond an angle of about .}(P from full extension the freedom ot 
mobilit\, which was sccuicd as flexion commenced, again begins to decrease, 
until, as full flexion appioaches, it ceases altogcthci The stabilising hand 
assumes a icry similai grip to that taken up when performing traction , the 
onh difference is that now finget and thumb grasp the sliaft of the metacarpal 
as neai the head as is icasonahly possible (bee Figs 28 and 29 ) The 
mobilising hand grips the shaft of the phalanx in such a position that the 
thumb icsts o\cr the back of the bone, and so that the distal phalanx is 
parallel with the shaft of the bone and pointing upwards towards the fore- 
arm The first fingci, curled up, lies o^c^ the front of the shaft of the 
phalanx near its base and to all intents and pui poses transverselj to it The 
stabilising hand then fixes the patient’s hand, wiist and fore-aim as before , 
while fingers wTist and elbow of the mobilising limb arc held rigid The 
base of the phalanx is then pressed directly to and fro upon the Iiead of the 
metacarpal, the mobilising force being den\ cd from the shouldei The range 
of movement which can be secured witli a \eiy slight degree of flexion is 
surprising The cxti erne positions arc show n m V igs JO and 31 No le\ erage 
IS excited, and so it is safe to exert a considerable mobilising force This 
IS excited, as when applying traction, by shouldei moiement This, 
how e\ cr, cannot be applied during this mo\ ement w itli the same imrestiictcd 
lieedom as when appl3ing traction since the nature of the grip of the 
mobilising hand is not so powerful 

It IS a common error to appl\ traction during tlie performance of this 
mo\ enient This is a serious fault in technique , rather should there be a 
siigiu tendenc\ to press the two bones towards one another Thus, as the 
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Fig 24 To show the "golf-club” grip for exerting 
traction on a finger in the long axis of the lateral 
ligaments of the joint between the phalanx and tlie 
metacarpal (Cf Figs 25, 26 and 27 ) 


Fig 26 To show the relative 
position of the base of a phalanx 
and the head of a metacarpal 
before traction is applied (Cf 
Fig 27 ) 




Fig 25 To show how the stabilising hand and that of 
the patient can be further stabilised by pressing 
them both against the chest of the manipulator 



Fig 27 To show the amount of 
separation that takes place 
between phalanx and meta- 
carpal as the result of traction 
(Contrast with Fig 26 ) 



LATERAL FLEXION 03 

mobilising hand carries the base of the plialanv forwaid toivards the palmar 
aspect, It also travels so as to approach the stabilising hand Duimg the 
reverse movement it tends to tiavel slightly avvaj from the stabilising hand 
It Vlas not possible to show this clcaily in Figs 28 and 29 owing to the 
diiriciilty presented h\ foreshoi tcning In actual life the approximation 
demonstrable is quite clcai 

Lateral Flexion 

It IS necessaiv to sav at once that this movement has nothing whatev cr 
to do with adduction oi abduction The idea in mind is to sepaiate the base 
of the phalanx from the head of the mctaeaipal. fust on one side and then 
on the other This is accomplished h\ piessing the base of the phalanx 
down on to the metacarpal head on the one side In order to do this the 
stabilising hand again assumes a similar gi ip to tliat m the foimei mov cments, 
though that of the mobilising hand vanes considerably The thumb and 
first fingei grip the phalanx well tow aids the base, and in such a position that 
the tip of each rests slightly proximal to the joint-hnc on the lateral aspects 
of the joint (Sec Figs 32 and 83 ) Wrist, fingcis and elbow of the mobilising 
hand again become as fai as possible a rigid lod and the phalanx is carried 
over fust to one side and then to the other bj movements of the shoulder 
without performing any trace of adduction or abduction at the fingci joint 
In the figures it will be noted that the tip of the index of the mobilising hand 
first rests against the ladial side of the head of the metacarpal, while the 
thumb pulls the shaft of the hone ovei towards the radial side Then the 
movement is reveised and the thumb impinges on the ulnar side of tile head 
of tilt metacarpal, while the fust fmgei pulls the shaft of the bone over 
tow ards the ulnar side The range of mov cment attainable in full extension 
or flexion is negligible, and the best icsult is seemed with a slight degree of 
flexion 

It must be remcmbeied that the objective is to lav^ stiain on the lateral 
ligaments and that a very considerable amount of leverage is now being 
employed Far more care, therefore, must be used in applying the mobilising 
force than duiing the pievious two movements The range of mov'ement 
that can be secured is shown m Figs 34 and 35 over page 

Rotation 

The stabilising hand assumes a gup similar to that taken up during 
the pi ev ions movements, and the Joints of the digit that it is desired to 
mov e are flexed into the form of a hook (See Figs 36, 37, p 66 ) The mobili- 
sing hand then grasps tins hook, leaving the phalanx which it is desired to 
move completely free To tieat the mctaearpo-phalangeal joint, thumb and 
first finger gup the lateral sides of the middle phalanx near its base, and both 
ale tiansveise to the long axis of the bone It is usually wise to flex the 
middle finger until the back of the middle phalanx rests more oi less trans- 
verselv acioss the hack of the coirespondmg phalanx m the patient’s digit 
IVow fingers, wrist, elbow and shouldei of the mobilising hand become rigid. 
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and the mobilising force is exerted as the icsiilt of piiic foic-aim lotation 
Theielore tlie forc-«um must be in the same stiaight line as the phalanx that 
IS being rotated The laiige of moxement vhich can be scciucd is shoMii in 
Figs 38 and .39, but again a slight dcgicc of flexion is essential foi the range 
of mo\ ement to be complete Theie is distinct \e\ eiage, so the mo\ ements 
must be guarded 


Movements Under Voluntary Control 
These aie flexion, extension, adduetion and abduction It has alread\ 
been sho\M\ that the physiological mo\ ement of flexion consists of mo\ ement 
around a centic nhich is icpiesented b\ the mctacaipal ongm of tlie latcial 
ligaments, and that it neccssaiiU follows that, if the base of the phalanx is 
mo\ed from extension m a foiward diiection, the phalangeal inseition of the 
ligament will desciibe appioximatcK the ate ol a circle, and moleo^e^ that, 
if it does not do so, this ligament on both sides w ill be subjected ine\ itabh to 
undue strain, if an) sciious dcgicc of foicc is used Thercfoie, in ordei to 
secuie flexion the thumb of the stabilising hand is placed on the palmai 
aspect of the head of the mctacai pal, w hilc the thumb of the mobilising hand 
IS placed o^eI the base of the phalanx behind The fingers of the stabilising 
hand close natuialK round the ladial side of the patient’s hand, while the 
fingers of the mobilising hand aic so aiiangcd that the) lest o\ci the fingcis 
of the stabilising hand Tlic thumb of the mobilising hand now exerts an 
impressed force o\ cr the base of the phalanx and at i ight angles to the line 
of its shaft, and as flexion ad^ anccs the diicction of this impicssed force must 
obMously change so as to icmain continuously at light angles to the shaft 
of the phalanx (See Figs 40 and 41 p 67 ) Figs 42 and 43 show" the 
mo\ ement being performed The mobilising foicc is impressed mainly by the 
muscles of the mobilising thumb, and m particular b) the flexoi of the mter- 
phalangeal joint of the thumb Not the least among the many ad\ antages 
of securing flexion in this manner is that level age is extremel) short, and that 
the muscles which perfoim the mobilising movement are comparatneh 
weak The degree of le\ciage is thercfoie rclatnely \er)" small, and so the 
utmost impressed force can do no haim One word of warning, however, is 
necessary, namely, that the more distally the impressed foice is applied ov ei 
the back of the phalanx, the greater is" the leverage, and, theiefore, in no 
circumstances must the mobilising thumb exert pressure ov ei the back of the 
phalanx except near the base of the bone It is sometimes asked “What is 
to happen supposing that the picssuie cxeited b) the mobilising thumb is 
insuflicient to increase the range of mov ement Tlie answ ei lies in the one 
word “Stop” If movement cannot be secured as the lesult of this 
manoeuvre, it is unsafe to secure it at all The onl) thing is to wait, and to 
apply such treatment as is best calculated to lead on towards the alleviation 
01 tlie infiammatorv condition within the joint to encourage such active 
inovcnient as mav be possible, and to lestore vitalit) to the pait by means 
1 f ^ (pieferablv bv use of the wax bath), by massage and perhaps bv 
e ectiical ticatment m the form of faradic oi sinusoidal arm baths Even 
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10 40 To show tile f,np for scciinnK forccil 
flcMon at the mctacarpo phahngeal jomt of 
the index fin„cr To secure extension the 
position of the thumbs must be tesersed 



Fig 41 To show how the correct incidence 
ol the mobihsms force is maintamtd 
against the back of the phalanx bj 
flexion of the inter phalangeal joint of 
the thumb 



I iG 4_> To show the \ ra) appearance 
of the bones when the grip is taken as 
shown in I ig 40 



Fig 43 To show how flexion of the 
phalanx takes plaec automaticallv 
w hen the base of the phalanx is pushed 
forwards on the metacarpal W ith the 
metacarpal origin of the lateral liga 
ment as centre dnd the phalangeal 
insertion as radius the base of the 
phalanx describes an arc of a circlu 


though no appal ent gam maj be secuitd at the time of the manipulation, it 
fiequenth follotts that the range of \oluntar\ mo\ement is inci cased, not, 
of course, to an\ \ erj great extent at first, but still sufficienth to allou fui thei 
%olunt\rv mu case of tno^ement This is aU\a\s a ticmendous asset anti 
should be cncoiuaged to the utteimost It im11 then often be found that a 
second attempt to restoie an inci cased range of mo\ ement is moie successful , 
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Fig 37. For comparison with Fig 36, to show how Fig. 39 To show the X-ray appearance of 

the mobilising force for rotating the phalanx on the base of the phalanx when rotated in 

the metacarpal is a plain fore-arm rotation The the opposite direction to that shown in 

range of movement is shown in Figs 38 and 39 Fig 38 (C/ Fig 37 ) 
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Fic. 40 To sTio« the grip for securing forced 
flexion at themetacarpo phalangeal joint of 
the index finger To secure extension the 
position of the thumbs must be reversed 



Fig 41 To ^how how the correct incidence 
of the mobilising force is> maintained 
against the bach of the phalanx b\ 
flexion of the niter phalangeal joint of 
the thumb 





Fio 42 To sho" the nj appearance 
of the bones when the grip is taken as 
shown m Fig 40 



Fig 43 To show how flexion of the 
phalanx takes place automatically 
w hen the base of the phal mx is pushed 
torn ards on the metacarpal ith the 
metacarpal on,m of the lateral liga 
ment as centre and the phalangeal 
insertion as radius the base of the 
phalanx describes an arc, of a circle 


though no appaient gain may be secured at the time of the manipulation, it 
frequently follotvs that the range of voluntary mo\ement is increased, not, 
of course to any \ erv great extent at first, but still sufficiently to allou further 
of mo\ement This is ahva^s a tremendous asset and 
should be encouraged to the uttermost It ^\ill then often be found that a 
second attempt to restore an increased range of movement is moi e sue*, ^ssful , 
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and particularly if, in the meantime, all possible move- 
ment has been practised daily by a judicious physio- 
therapist, who will refrain from applying any degree of 
\ force whieh is calculated to cause definite irritation 
( \ within the joint or in its ligaments. 

\ ^ i suppose for a moment that the movement 

\ f of the base of the phalanx gliding over and around the 

I I head of the metacarpal has not been freed, and yet as 

I I the result of an external foree the phalanx has been 

I I bent. A glance at Fig. 44 will show the result. The 

Fig 44 To show how lateral ligaments and the posterior eapsular ligaments 

dangerous forced flexion are damaged, often beyond repair ; and in addition the 
Scturls"iTflilon”f Same fate will sometimes befall the tendons of the 
performed at a meta- interossci. The utter disaster whieh often followed 
SSu?^iSring St haphazard manipulation of the joints of the hand under 
the base of the phalanx an ansesthetie during the 1914 War will still be fresh in 

heafoUhKneSarp^r ^he mmds of many of us ; indeed, in eonsequenee of 
Not only are the lateral these disasters manipulation fell into sueh disrepute 

torn SbS eS^The intents and purposes abandoned. Later 

tendons of the mterossei on, definite oi’ders Were given prohibiting treatment on 
fate (^^Fig 10^52^) lines. Yet if the teehnique here deseribed is 

followed, even if no apparent immediate good comes 
of it, no harm ean possibly ensue, provided, of course, that no aetive infection 
is still present within the joint at the time of manipulation. Treatment by 
manipulation on the lines here mapped out has constantly proved effeetive, 
when far more drastie, and presumably less accurate, manipulation has been 
tried and has failed, even though the patient has persevered faithfully with 
treatment, despite a large amount of pain and suffering. Unfortunately, if 
the treatment previously meted out has been too drastic, recovery may have 
been rendered impossible, not as the result of the original condition for 
which treatment was prescribed, but as the direct result of the treatment 
itself. 

One word must be said about 



the foreible extension of these 
joints, though little will suffiee. 
The stabilising thumb now rests 
over the baek of the head of the 
metaearpal, the mobilising thumb 
rests over the front of the base 
of the phalanx ; otherwise the 
technique eorresponds to that for 
performing flexion. (See Fig. 45.) 

Finally, with regard to the 
movements of abduetion and 
adduction : as has already been 
shown (see Figs. 11-14, p. 53), 



Fig. 4.1 To show how the positions of the stabilising and 
mobilising thumbs arc reversed iihen endeavouring 
to secure extension of the phalanx on the metacarpal. 
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AVBUCTIQN AND ABDUCTION 

these mo^enlents aie cxticmeh limited in full c\tcnsion of the mctacaipo- 
phalaiigeal joints An\ mo^ement of this natiiic which can be made to 
take place ^\hcn the fingers aic fiilU extended is mainly due to the mo\ ement 
in tlie coi responding metacaipal and not to mo\cmcnt at the metacaipo- 
phalaiigeal joint As soon, howexci, as a ^cl\ slight dcgiee of flexion is 
ailm\ed the lateral ligaments uill allow ofa faiilv wide degice of mo\cmcnt 
The thing that we wish to a\oid, when ti ying to pci form adduction oi abduc- 
tion, IS the mo\cmcnt which has been desciibcd abo\e as lateial flexion If 
we attempt to pciform the nio\cnicnls of adduction oi abduction, unless the 
base of the phalanx is free to glide fiom side to side o\ei the head of the 
metacaipal, a mo\cment in the natuie of lateial flexion will take place 



Fig 40 To show how the mo\ements of lie 47 To show the Tno\ ement of nbduction 

adduction of the fingers on tht. metn of the fingers for uompanson with I ig 4C 

carpals can be performed en blot Note the slight degree of flexion tnd the 

relati\elj small rnnge of mo\ ement m 
tliib direction 

When pei forming adduction oi abduction, the grip taken b} the 
mobilising hand conesponds to that taken diuing the sidc-bending mo\e' 
ment, but now the tips of the finger and thumb lest distall} to the joint 
which it IS intended to mo\e Indeed, it is often wise to perform this mo\e- 
ment h^ mo\ mg all the fingers togetlici at the same time, splinting them, as 
It were, to one anothei during the mo\ ement (Sec Figs 4G and 47 ) Tins 
mo\ ement is comparati\ely safe It is essential, howe\er, to reiteiate one 
all-important point, namely, that a large degioc of the movement which we 
recognise as full abduction of the fingers m full extension is due to the 
mobility of the metacarpals on one anothei, and not to that of the ph<ilanges 
on the metacaipals ^ 



CHAPTER VI 

THE METACARPAL JOINTS 
Anatomical Considerations 

A GREAT deal is spoken about the evils of flat-foot, but comparatively 
little is ever said of the no less serious condition of the flat hand. As in 
flat-foot, the disability is due to stiffness, and if the inter-metacarpal joints 



Fig 48 To show the limi- 
tation of extension of the 
fingers if the metacarpal 
arch IS prevented from 
flattening {Cf Fig 49 ) 



Fig 49 To contrast with Fig 48 The 
result of allounng the metacarpal arch 
to flatten during voluntary extension of 
the fingers Note the increase of the 
range of mo\ emcnt that at once 
becomes possible 



Fig 60 To show the limita- 
tion of flexion of the fingers 
when the metacarpal arch 
remains flattened — the "flat- 
hand” deformity {Cf Fig 
51 ) 



Fig 51 To contrast with Fig 50, 
to show how the formation of 
the metacarpal arch is a normal 
part of the voluntary movement 
of flexion of the fingers 
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are not fiee to nio\e, the result on the functional actiMties of the lingers is 
disastrous This can be tested by the simple cxpei iment of clasping the heads 
of the mctacarpals together so as to form an aicli and by then attempting 
to raise the fingcis, into full extension ^\hllc maintaining the ai eh intact 
The result is sho\Mi in Figs 48 and 49 As the aicli is allo^^cd to flatten the 



Fig 52 To show the flange 
like projection on the back ol 
the base of the first meta 
carpal fitting into a corre 
spending groo% e on the back 
of the trapezium It is plain 
that this must tend to steer 
the mo\cmcnt of the meta 
carpal 



lie 53 Lateral view of 
the base of the first 
metacarpal showing the 
saucer like depression 
which fits on to the 
convex surhci- of the 
trapezium 


increase in the range of extension of the fingers at once becomes apparent 
On the other hand, if the heads of the mctacarpals are held so as to pre\ent 
the formation of the metacarpal arch, the range of flexion of the fingeis is 
markedlj lessened (See Figs 50 and 51 ) 

We see at once, therefore, the immense importance of the joints on the 
sides of, and at the bases of, the mctacarpals Tlie formei are often held to 
be of small account, possibly owing to tlic diminuti\e size of many of them 
Yet for the functional integrit} of the hand they are of equal importance to 
that of the larger joints at the proximal ends of the bones, oi presumably they 
would not be there to function There is no joint between the adjacent 
sides of the first and second The joints at the bases 
articulate with the coi responding bone oi bones of the 
carpus The most superficial study of these joints show s 
at once the \ery complicated nature of the mechanism 
of then mo\ement To begin with, when we \iew the 
first metacarpal either from dorsal or palmar aspect, 
we can note that there is an angular process oi flange 
which dips down, as it were, into a groove on the 
trapezium into which each fits as into a socket This 
groo%e must ob\iously tend to stability, pie\entmg the 
base of the metacarpal from slipping laterally inwards 
or outwards (See Iig 52 ) Moreover, it must sen e to 



Fio 54 The joint sur 
face on the base of the 
first metacarpalshowing 
the ndgo that divides 
it into two parts — the 
larger being the outer 
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direct the movement of the shaft of the metacarpal and tend to prevent 
deviation to right or left. Seen from the side the base of the phalanx is 
hollowed antero-posteriorly so as to form a mortise into which the trapezium 
fits snugly. (See Fig. 53.) Finally, running antero-posteriorly across the 
base is an elevation which joins the two flanges already mentioned in front 




Fig 55 To show how the 
base of the second meta- 
carpal fits by a V-shaped 
arch on to the distal surface 
of the trapezoid 


Fig 56 To show diagram- 
matically how the base of 
the second metacarpal is 
wedged between the trape- 
zium and the base of the 
third metacarpal It is 
here shown pulled away 
from its mooring Note 
how the trapezoid projects 
into the base of the meta- 
carpal 


and behind. This ridge divides the joint surface into two unequal parts? 
the larger being to the outer side. (See Fig. 54.) Here, then, we have 
further provision for steering the base of the metacarpal, for providing for 
stability, and for a wider range of abduction than adduction, though both 
are limited by the bony conformation. 

When we pass to the case of the second, we find a 
somewhat similar but exactly reversed condition ; there is a 
prominence on the distal end of the trapezoid which runs 
upwards in a sort of point into the middle of the base of the 
second metacarpal. (See Fig. 55.) This, again, must tend 
to guide the movement of the bone in an antero-posterior 
direction, but at the same time we must recollect that the 
outer side of the bone articulates with the side of the 
trapezium, while the inner side articulates with the base of 
the third metacarpal — both over a relatively wide area. (See 
Fig. 56.) There can be no doubt that there is a definite 
degree of movement antero-posteriorly of the metacarpal 
on the trapezoid, and of the second metacarpal upon the 
radial side of the third, as here there is a definite facet. This 
facet on the third metacarpal is a continuous surface with 
a ridge dividing it more or less into two parts. (See Fig. 57.) 
This ridge must tend to restrict the movement of the second 
metacarpal on the third, when the former moves antero- 



Fig 57 To show 
the articular facet 
on the inner side 
of the base of the 
second metacar- 
pal It also shows 
the ridge dividing 
the joint surface 
into two and the 
styloid-hke pro- 
cess in which this 
dividing ridge 
ends 
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Tic 58 To show the space into 
«hich the base of the third meta 
carpal is wedged Note the ob- 
liquity of the set of the articular 
surface on the os magnum 


postenoih ^ r i - 

compiinson of the size and shape of the joint 
surface between the mctacaipal and the trape/oid 
we should evpcct to find a i datively wide range of 
mo\ement in an antero-posterioi diicction, and 
yet the iidge on tlie joint suiface between the 
second and tlie thud mctacaipals indicates a check 
to this mo^ement If the two nietacaipals move 
in unison, this is of no importance, but it is easy 
to sec how this iidge might pass out of alignment 
with the coiiespondmg hollow on the side of the 
third metacarpal, if the lattei fails to move in 
unison Indeed, it is probabU due to this that 
derangement at the base of the second metacai pal 
IS more common than at the bases of the other 
metacarpals 

At the base of the third metacarpal wc find the styloid piocess dipping 
down into contact with the trapezoid, and then the rest of the base of the 
bone lests upon the distal end of the os magnum The plane at which this 
joint is set is slightly oblique from behind forwai ds and inwards, and obviously 
must guide the movement of the metacarpal with a slight tendency, when 
moving forward, to lean towards the radial side (See 
Fig 58 ) The joint between the fourth metacarpal and 
the third is quite unlike that between the second and the 
third , instead of a mere groov e on a single surface, the 
surface of the articulation is now divided into two 
These surfaces aic relatively very small and yet their 
presence points to the CMStence of definite, though 
limited, movement between the two bones (See Fig 
59 ) The base of the bone is hollow from before back- 
wards, and the styloid process forms 
a sort of buttress winch must materi- 
ally serv'c to prevent hyper-extension 
Also the joint surface which fits on to 
the os magnum is wider behind than 
in front (sec Fig GO), thus forming a 
blunt v\cdgc with the apex directed 
forward This leaves the articular 
facets on the sides of the base of the 
third metacarpal, which articulate 
w ith the second and fourth, set on an The base of 

oblique plane, so that they tend to T„‘rThe 

approach one another in front on the jomt surface for arti 
palmav aspect Not only is stability 
thus ensured so far as the base of the shaped the base of 
third metacarpal is concerned, but 



Pig 50 To show the 
division of the articula 
tion on the side of the 
third metacarpal be 
tween it and the base of 
the fourth metacarpal 
A strong interosseous 
ligament divides them 
and so the range of 
movemervt must be 
restricted far more than 
if the articular surface 
were continuous 
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Fig 61 To show 
the single facet 
at the base of the 
fifth metacarpal 
that articulates 
with the fourth 


this base serves also as a keystone of the areh of the meta- 
earpal bases, and around it the fourth and fifth swing on the 
inner side, and the second on the outer side. This is in 
contrast with the corresponding arrangement of the foot, 
where the second metatarsal is the pivot around which the 
outer metatarsals revolve. (See Fig. 211, p. 157.) 

At the base of the fourth metacarpal the story is more 
or less reversed ; there are of necessity the two joint surfaces 
on the outer side of the bone to correspond with those on 
the base of the third ; while, on the inner side, the joint 
which unites the base of the fourth to the base of the fifth 
metacarpal is a single smooth surface without any vestige of 
division or any trace of a ridge. (See Fig. 61.) The base of 
the fourth fits into a space formed by four bones — two 
metacarpal and two carpal bones — with something of a 
convexity when seen from behind. Thus is formed a buttress, 
as it were, to the base of the bone where it rests between the 
os magnum and the unciform. (See Fig. 62.) It is 
reminiscent of the convexity of the base of the first. This 
formation must again lead to stability, but the formation 


of the joint between the second metacarpal and the carpus and between the 
fourth metacarpal and the carpus has this striking differentiation. The base 


of the fourth more resembles the base of the first in that 


it is furnished with a prolongation backwards towards 
the middle of the bone, though considerably more blunt 
than in the case of the first. At the base of the second, 
however, the convexity is on the carpal side of the joint 
instead of on the metacarpal side. (See Fig. 56, p. 72.) 

Of the joints of the base of the fifth metacarpal 
little more remains to be said : the surface at the base 
is more saddle-shaped than those already considered and 
articulates with the unciform. The relative simplicity 
of the joints at the base of this bone can only tend to 
increase of mobility. Indeed, this short survey should 
show that, as we approach the inner part of the meta- 
carpus, the mobility increases steadily from the third to 
the fifth in so far as the movement of the base of one 
metacarpal around the base of its fellow is eoncerned. 
With regard to antero-posterior movement the third is 
by far the most stable, the fifth by far the most mobile, 
but the second is the most vulnerable. 

We must now consider the amazing problem of the 
why and wherefore of this extraordinarily complicated 
mechanism. The first obvious point is that the main 
ioint-line between the carpus and the metacarpus is 
built for stabilitv. Had this joint-line been relatively 



Fig 62 To show how 
the base of the fourth 
metacarpal is wedged 
between four bones — 
two metacarpal and t\\ o 
carpal bones The 
antero-postenor ridge 
across the base divides 
the surface into a larger 
surface (for the unci- 
form) and a smaller (for 
the os magnum) Thus 
the larger part of the 
facet IS on the inner 
side on the base of the 
first metacarpal the 
larger v as seen to be on 
the outer side (See 
Fig. r>4, p 71 ) 
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stramht thcie can be little doubt that stability ^^oulc^ to that extent ha^ e been 
sacuficed The main point ^^hlch thcstiidy of thcscjointsasawholeimpresses 
most stion^rh is that the aiiangemcnt is foi an antcio-posteiioi mo^cment 
not only of the bases of the mctaeaipals on the eaipiis but also of the nieta- 
caipals on one anothci The anaiigenicnt of the joints bet^^ecn the meta- 
carpals, ho\\c\ci, cffccti\cl\ prextnts tuie antcio^posteiioi movement 
between the bones, but lalhci impiesses upon them a mo\cmcnt which tends 
to swing the one bone lound ujion that next adjacent to it The movement 
of Iciteiahsation is sacuficed almost cntnely to stability, and indeed the 
amount of this movement m the mctacnijms as a wliolc is vciv small (bee 
Figs G.3 and Gt ) 




riG ii3 X ra) photograph to sho'v the relative 
position of the bones when the metacarpus 
as a whole is moved into radial abduction 

(c/ rig 04) 


Tig 04 To contrast with 1 ig 03 to show the 
range of movement when the metacarpus 
as a whole is moved from radial abduction 
to ulnar adduction 


As we have seen of all the bones of the metaeaipus the base of the 
medms is the most stable while the base of the fifth imdouhtedlj is endowed 
with the widest range ot movement These anatomical facts have a serious 
beiring on the technique of manipulation of the joints at the bases of the 
metacaipals, and an accurate knov^ ledge of them, as well as of the physio- 
logical movement which takes place in the joints, is essential if manipulation 
IS to be scientifically coucct One lesson at least is \eiy early learned and 
will seive as an ilhistiation If the head of the ioiuth metacarpal is gripped 
by the stabilising hand so as to picvent all movement, and if the shaft of 
the fifth IS gi asped near the head of the bone and an attempt is made to move 
it in a plain anteio-posteiior direction, the range of movement will be found 
to be very small If, however, during the movement the bone is allowed to 
iollow the physiological course, winch is that of an aic aiound the base of 
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the fourth, an increase of the range of movement amounting to almost 50 
per cent will be found to be practicable. Here, then, is the 'key to the rules 
which should govern the manipulation of the joints at the bases of the 
metacarpals — follow the physiological course. 

Movements Not Under Voluntary Control 

Traction 

Of these movements, the first, and perhaps the most important, is, as 
usual, traction. It is true that it is practically impossible to obtain a secure 
grip on the distal end of any of the metacarpals, and, therefore, traction 
can only be applied indirectly. There can be no question at all that traction 
applied to the proximal phalanx in a direction parallel to the long axis of 

the shaft of the metacarpal must 
transmit a portion of the force to 
the base of the metacarpal. It 
sometimes happens that the base of 
the second metacarpal slips back- 
wards on the carpus and remains 
locked in this position, giving rise 
to a most disabling and painful 
condition. In order to remedy this 
the traction is applied to the finger 
with the “golf-club” grip as already 
described (see Fig. 24, p. 60), but 
with one differenee. When merely 
applying traction to the metacarpo- 
phalangeal joint the thumb takes no 
part in the movement, but now the 
thumb is of very definite service, as 
it should rest on the back of the 
middle of the metacarpal and should 
The thumb of the stabilising hand, 
too, requires an alteration of grip ; this should be placed directly over the 
base of the second metacarpal so as to be able, when the traetion is applied, 
to press the base of the metacarpal directly forwards, acting in unison with 
the thumb of the mobilising hand. A study of the shape of the articular 
facet on the base of the bone probably gives the explanation of the fact that 
this bone, above all the other metacarpals, tends to lock. There is a trans- 
verse ridge straight across the basal articular facet which obviously must 
fit into a corresponding hollow on the trapezoid. If an impressed force has 
caused this ridge on the base of the bone to slip beyond a certain limit it 
must of necessity impinge upon a portion of the trapezoid which is not 
intended to receive it, and so tlie base of the bone is, as it were, levered away 
from the carpus, and the ligaments will of necessity become taut. If the 
force is sufficient this will cause a binding or “seizing-up” of the two joint 
sm’faces on onr . The bases of the other metacarpals — except perhaps 



Fig 65 To show how the "golf-club” grip already 
illustrated m Fig 24, p 60, should be adapted to 
lay traction on the base of the metacarpal The 
thumb IS now of material service, as the two 
thumbs acting in unison on the back of the base of 
the metacarpal can impress a considerable mobi- 
lismg force towards the palmar aspect while 
traction is applied 

lie dhectly parallel to it. (See Fig. 65.) 
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the first — clo not seem to catch m a similai mniinci Should the\ do so a 
corresponding technique should be employed 

Bevond a definite dcgicc of lateialisatioii that is possible nlien moving 
the A'hole of the metacaipus i H wirtssi (see Figs Gd and G4 p 75), there are, 
strictly speaking no othci moxements which it is possible to peifoim which 
are not undei AohmtaiN coutiol ^ct this is not the whole tuith, foi, during 
the course of manipulation of the joints one mctacaijial onl\ can be moved 
upon its fellow, and, as a ncccssai\ coioUai\ on the distal surface of the 
corresponding bone (or bones) of the caipus VoIuntaiiU this is a complete 
impossibiht\ , since no one is capable of peifoiming mo^eme^t at the base 



Tig 06 Grip lor mobilising the joints at the base ol the fifth metacarpal 
the fourth being stabilised (C/ I ig 07 ) 


of one of the metacaipals except as pait of a co-ordinated mo^ement 
imolvmg most, if not all, the others This, of course docs not apply to the 
thumb 

Two methods of loosening the joints at the bases of the metacarpals 
are available In the first the giip, taken hy the stabilising hand to perform 
the mo-vements which are possible at each metacarpal m turn, is secured 
by gripping the shaft of the metacaipal we wish to stabilise between the 
fingers and thumb, the grip being taken as neai the head of the bone as is 
possible The thumb and first finger of the mobilising hand then giip the 
shaft of the metacarpal which it is desned to more, with both transv’^eise 
to the shaft of the bone (See Figs 66 and 67 ) The tips of the forefingers 
lest on the palmai aspect in the same stnight line as one another, and are 
so placed as nearh to touch one anothei , the tips of the thumbs occupy a 
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corresponding position on the dorsum. Having secured absolute fixation 
of the stabilising hand, the mobilising force is impressed from the shoulder 
muscles ; fingers, wrist and elbow of the mobilising hand remaining absolutely 
rigid. The grip taken and the force impressed should aim, first of all, at 
carrying the head of the metacarpal backwards and then pressing it directly 
towards the metacarpal that is being stabilised ; then the force should 
strive, as it were, to draw the metacarpal head away from its fellow and to 
carry it forward around the latter in the arc of a circle. The head of the 
bone, having been carried as far forward as is possible, is then impressed 
towards that of its fellow so as to try to obtain as much circular movement 



Fig 67 To show how the full range of movement starting from the position 
shown in Fig 66 is secured by a mobilising force mainly impressed by the 
shoulder muscles This illustrates the movement of one metacarpal on the 
adjacent one which is stabilised 

of the one bone round the other as is physiologically practicable. In this 
way the fifth is moved upon the fourth, the fourth is moved upon the third, 
and the second is moved upon the third. It will be found extremely difficult 
to move the third upon the fourth or upon the second. 

The second method of loosening the joints at the bases of the meta- 
carpals— -and it is usually wise to apply both — is somewhat more eomplicated, 
and the movement consists of mobilising the two adjacent bones at the same 
time. With this in view the tip of the index finger of the mobilising hand is 
placed on the palmar aspect of the neck of one metacarpal while the thumb is 
placed over the dorsal aspect of the neck of its fellow. (See Figs. 68 and 
69 ) Finger and thumb must lie directly transverse to the shafts of the 
two bones. The stabilising hand merely fixes the rest of the limb so as to 



; C8 To show the alternative method of 
mobilising the joints at the bases of the two 
adjacent metacarpals This shows tlic limit of 
movement m one direction (C/ Fig 09) 
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allo^\ as little shaking as possible \\hile the mobilising foice is excited Now, 
while the tip of tlie index fingci pi esses up the liead of the one mctacaipal 
tow aids the doisum, the thumb pi esses the othei one down tow aids the palm 
then the mo\cment is levcised, the thumb pi esses down the back of the 
first metacaipal imdci tonsidciation while the index fingci piesscs the other 
backwaids towaids tlic doisum As fai as possible the impicssed force is 
com eved from the shouldei muscles , 
fingeis and wiist of the mobilising 
hand should be Iield complctel> 
iigid, and, although the elbow 
flexes and extends to a aci} slight 
extent, these nlo^cments should be 
extienieh limited, and forc-aim 
rotation should be complcteh 
absent 

Movements under Voluntary 
Control 

The Movements of the Meta- 
carpal Arch 

These consist of flattening and 
le-foiming the mctacaipal aich ui 
totOi and, to complete tlie manipu- 
lation, it IS alwa\s wise to make 
suie that the flattening of the 
mctacaipal arch as a whole is com- 
plete, and this should be followed by 
the full bowing of the arch In 
order to secure the flattening, both 
thumbs and both index fingeis arc 
placed transversally across the 
hand, the forefingeis in front, 
the thumbs behind (See Fig 70 ) 

The forefingers touch one another 
so as to form a continuous straight 
line, and the thumbs are slightly 
separated and should rest one on 
each side of the middle metacaipal The mobilising force is now impressed 
b> dorsi- flexing both wrists, all other joints should remain completely 
rigid In order to restore the full formation of the bow of the metacarpal 
arch, the thumb of the stabilising hand is placed o\er the palmar aspect 
of the head of the middle metacarpal (Sec Fig 71 ) The thumb of tlie 
mc^ilising hand lests on the inner side of the fifth metacarpal near the head, 
and the index finger rests in a corresponding position on tlie outer side of the 
second metacarpal The mobilising force to re-form the arch is applied by 



: 09 To show the limit of movement in the 
reverse direction to that shown m Fig 68 The 
difference in the view seen of the mobilising 
fore arm is not due to fore arm rot'ition It is 
merelj the change of view necessitated by 
dropping of tho shoulder from a wide degree of 
abduction into full adduction 
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approximating the 
thumb and the index 
finger towards one 
another over the dorsum 
of the hand, while press- 
ing forwards so as to 
arch the metacarpal 
heads over the stabilising 
thumb which rests on 
the palmar aspect. 

The Movements of the 
First Metacarpal 

A few words must now 
be devoted to the special 
necessities of the joint at 
the base of the first meta- 


Fig 70 To show the grip for flattening the metacarpal arch before cai’Dal. ^Ve haVC Seen 
the wrists are dorsi-flexed , ,, , , 

this IS a saddle-shaped 

articulation when viewed from the lateral aspect, and there is a marked con- 
cavity as we pass from the anterior to the posterior aspect of the joint. (See 


Figs. 52-54, p. 71.) But we must also remember the elevation, that almost 
amounts to a ridge, dividing the articular surface into two slightly unequal 
halves. Provided that the ridge on the base of the metacarpal fits accurately 
into the corresponding concavity of the trapezium during movement, all is 
well. We also saw how the danger of undue range of forward or backward 


movement of the base of 


the bone on the carpus is 
minimised. There is no 
such protection, however, 
on the lateral movement ; 
and, if any force is im- 
pressed in such a manner 
as to compel an undue 
degree of lateral move- 
ment to the ridge which 
runs antero-posteriorly 
across the joint surface, 
this ridge may be caused 
to impinge upon a part 
of the joint surface of 
the trapezium into which 
it does not fit witli accu- 
racy. The shaft may also 
be rotated, as wc shall see 
later. The ligaments 



Fig 71. To show the grip for rc-forniing the inttacarpal arch after it 
has been flattened as shown in Fig 70 
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will then become taut, and, if the foice is sufiicient, tliey will become so taut 
that the two ]omt suifaccs will be diawn so tightl\ togcthei that they will 
“sci 7 e-up” or “bind” upon one anotliei Tiaction with the “golf-club” giip 
IS often all that is requiicd to rcmed\ tins condition How it woiks is a little 
difTicult to state with ccitaintv, though the explanation offeicd by IMarlin is 
the most piobable He speaks of the “spiinging” of the joints, and suggests 
that at least one tvpc of disoideicd function within a joint such as this may 
be due to some mild dcgiec of rotation of the shaft of the mctacaipal This, 
of couise, lotatcs the base of the bone, and the acciuatc fit of the two joint 
surfaces on to one anothci is lost hence the sensation of w eakness oi of pain, 


or perhaps of both \Yith the application of ti action the two joint sui faces are 
diagged awa\ fiom one anothci, and then aie allowed to spiing together 
again owing to the clastic recoil of the latcial ligaments As there is now no 
impressed force acting which will cause undue lotation of the mctacaipal on 

the carpus, the two bones natuialK drop ^ 

togethci into the exact position which ' 
it was intended by Natuie that thc\ 
should occupy, and the toision, oi per- f ^ : 
haps the slight lateral displacement, can p 
thus be made to disappcai It commonl) j 
happens that mo\ ement m onl> one ' 
direction is painful, and the grip of the ' 
mobilising hand should then be altered 
slightly, as it is piobable that the thumb 
will be required to play an actne pait 
The traction is applied n ith the “golf-club” , shew how th. thumbs ma> be 

grip as usual, but the palmar surface employed to impress a mobilising force 
of both thumbs should rest on the side 
OI the metacarpal, so that by cxeiting a 

slight thrust on the base of the bone we can, without relaxing the 
traction, increase the movement which has been found to be painful 
(See Fig 72 ) 



Apparently \crj trifling so-called “sprains” of the thumb can be entirely 
disabling, as often enough even the amount of piessure necessary to hold a 
pen will transmit to the joint a force sufficient to cause such pain as to lender 
continuation of the moi ement impossible, while moie Mgoious moicmcnts 
arc quite out of the question 

It ma) be said that the explanation giv eii abo\ e is all a mattei of specula- 
tion, and that, if it w ere correct. X-ray e\ idence w ould pro\ e the existence of 
the type of injurj thus desciibed We must, howe\er, remember that, when 
a iidge on one bone fits into a concavitx on anothci bone, the fit is accurate, 
and a lotation of the iidge of the one bone through a \eij minute angle will 
till ow the joint surfaces out of tiutb, and the disabiht\ that will thus be 
caused m anj woiking joint is quite obvious, while the degiee of lack of truth 
in the alignment of joint sui faces ma\ be so small that no X-ra\ photograph 

could be expected to icieal it ^ h i 
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Movements of the Sesamoids 

Occasionally disability may be due to the formation of adhesions in the 
joints found in the neighbourhood of sesamoid bones. If pain is eaused by 
impressing a mobilising foree direetly on the bone with the forefinger, it is 
always worth while to free its mobility by direct pressure upon it. The first 
movement should be distally, pressing it in the direct line of the tendon 
towards its insertion. Then the bone should be moved laterally in both 
direetions, the impressed force acting at right angles to the tendon. Finally, 
the bone should be moved proximally, again in the same straight line as the 
tendon, towards the origin of the musele. 



CIIAI'TER VII 
THE WRIST REGION 


Anatomical Considerations 

Hi.Rr again wc lia\c to considci caicfiilK tlic anatomical outlines oi the 
joints in Older to sccuie leliable guidance tonauls tuie scientific acciiiacy m 
0111 piacticc of manipulation As has alicadv been pointed out, although 
it IS common to speak of doisi-flcMon .ind palmai flcMon of the nnst, these 
tcims lack scientific coiicctncss, as a \c!\ simple investigation ^^lU sho^^ 



1 iG 73 \ ra> photograph of the carpal 

joints tiken when the hand is in full 
radial side flexion (Cf Fig 74 ) 



Fig 74 V ra> photograph of the hand m 
ulnar side flexion for comparison with 
Fig 73 It IS perfectl) plain that the 
lateral movements of the hand hardlj 
aff<.ct the rclativ c positions of the cirpal 
bones at all but that the> take place 
mainl) nt the radio menisco carpal 
joint or true wrist joint The move 
ment of the os magnum on the scmi 
lunir though quite definite is neg 
ligibic compared with that of the 
scaphoid on the radius 


It nas noted m Chapter I (see Figs 1-3, p 12) that, if the hand is held 
beneath a fluorescent screen, the mo\cments of dorsi-flexion and palmar 
fiexion of tlie hand are shonn to be not by an> means solely the function of 
the true nnst joint, but that, as the hand tra\els backwards into dorsi-flexion 
from tile mid-position, by far the greater pait of the range of mo^ement is 
seen to take place at the mid-carpal joint, while m palmar flexion from the 
mid-position mo\ ement takes place mainh at the radio-mcnisco-carpal joint, 
or tiue wrist joint If the hand is then placed in such a position as to secure 
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an antero'posterior view, it will be found that radial and ulnar deviation of 
the hand are performed almost entirely in the true wrist joint. (See Figs. 73 
and 74.) The facts underlying these simple observations must, of course, 
profoundly affect the technique of manipulation. In Fig. 75 we have a sketch 
of the contour of the true wrist joint and of the transverse inter-carpal joint. 

We are at once struck by the contrast between the smooth 
circular appearance of the contour of the proximal aspect 
of the carpus and the straggling and irregular line formed 
by the transverse inter-carpal joint. On the proximal side 
of the wrist joint we find that the lower end of the radius is 
provided with an antero-posterior ridge dividing the articu- 
lar facet into two not quite equal parts, the outer for 
articulation with the scaphoid, the inner for articulation 
with the semilunar. (See Fig. 76.) Then of necessity there 
is a dip on the surface of the joint where the meniscus, which 
rests between the head of the ulna and the carpus, is 
attached to the lower end of the radius, and finally we come 
to the area where the distal surface of the meniscus articu- 
lates with part of the semilunar and part of the cuneiform. 
The radial styloid projects downwards as a strong boss of bone on the outer 
side of the carpus, while the inner side has no similar bony protection. The 
styloid of the ulna is too small to provide a buttress of any sort, and is, more- 
over, too far removed from the carpus, to be of any real use for protective 
purposes. (See Fig. 73.) 

We now see how it comes about that, starting 
from the mid-position, radial abduction of the 
hand from the mid-position can only pass through 
a few degrees while ulnar adduction can pass 
through a very much greater range. Approximate 
measurement indicates that whereas radial 
abduction can take place through only some 
20 degrees, the range of ulnar adduction is as 
much perhaps as 45 degrees. (See Figs. 73 and 
74, p. 83.) The antero-posterior ridge on the 
radius, which, in the mid-position, rests upon 
the ligaments between the scaphoid and the 
semilunar, must of necessity tend to change in 
relationship to the carpus when lateral deviation 
of the hand occurs. As has already been 
explained, ridges of this type on a joint surface 
are always a potential source of danger ; since, where a bony convexity fits 
exactly into a bony concavity, a very slight degree of abnormal movement 
will disturb the exactness of the “fit,” and cause the bony convexity, instead 
of resting in the concavity, to press against the convexity which flanks the 
poneavitv with the result that two convex surfaces press upon one another 
with a force which was not intended by Nature. This means that the joint 


I 



Fig 76 View of the articular facet 
on the distal end of the radius 
showing the ridge dividing the 
surface into two unequal parts 
The ridge fits into the groove 
formed between the proximal sur- 
faces of scaphoid and semilunar 



Fig 75 Outline 
drawing to show the 
contours of the joint 
surfaces between the 
carpus and the fore- 
arm bones at the 
true wrist joint and 
at the transverse 
inter-carpal joint 
{Cf Figs 73 and 74 
overleaf ) 
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surfaces, normnlh in contact, aic scparatcil fiom one anotlici , and a tightening 
of the ligaments' uhicli hold the bones togcthei neccssaiih follows Any 
impressed foice nliicli tends to pioduee fiiithei morcnient will cause the 



Fig 77 To show the rotation of the hanj upon 
the fore arm at the true wTist joint This \itw 
shows the degree of supination (See Figs 78 
and 79 ) 



Tie 7*' To contrast witli Fig 77 to show the range 
of movement of the hand from supination into 
pronation that is possiblb at tlie true wTjst 
joint Note the st4abihsing hand has not moved 
from the position taken up in I ig 77 and so no 
fore arm rotation took place 



Fig 79 To show tht. extent of 
true rotation of the carpus that 
can take place on the fore arm 
without rotation of the fore 
arm bones This shows the full 
degree of supination 



Fig 80 To compare with Fig 79 
to show the extent of pronation 
that IS possible (C/ Figs 78 
and 79 ) 


ligaments to tighten yet more, and thus to drag the two convex suifaces still 
more tirinlj together, and sooner or later they must “seize up” or bind upon 
one another Rotatory or torsion strains are the most liable to cause injury 
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It is true that the transverse ridge on the lower end of the radius is so 
slight, and the elasticity of the ligaments so great, that the danger of binding 
from this particular cause is comparatively small. We must remember, 
however, that at the true wrist joint there is a marked degree of rotatory 
movement, provided, no doubt, so that the spring of the ligaments may act 
as a buffer against detrimental impressed forces. It is not of sufficient range 
to be of any functional utility (see Figs. 77 to 80), yet it is quite enough to allow 
a definite alteration of the alignment of the radial ridge on the corresponding 
surfaces of the carpus. Such alteration must tend to produce within the 
joint a sensation of abnormal movement, which in turn must disturb the 
joint-sense on which the co-ordinated movements of the muscles depend. 
Thus a very trifling deviation from the normal may lead to a sensation of 
w^eakness. The same reasoning, of course, applies to the ridge on the carpus 
which fits into the dip provided by the inner limit of the radial articular surface 
and the surface of the meniscus. 

A further consideration of the lower end of the radius will show that the 
posterior aspect of the joint surface projects somewhat further downwards 
towards the hand than the anterior. This accounts for the fact that dorsi- 
flexion of the hand, so far as the proximal row of carjDal bones is concerned, 
is more limited than palmar flexion. This, again, entails the necessity for 
further provision for full dorsi-flexion, and the transverse inter-carpal joint 
supplies the need. 

When we come to the consideration of the contour of the transverse 
inter-carpal joint itself, we cannot fail to be impressed with the wonderful 
nature of its structure, but we must not let this prevent us from gleaning from 
inspection all the information we can. A glance is sufficient to show one thing, 
namely, that whereas, seen from the antero-posterior point of view, the line 
of the true wrist joint follows a continuous arc which thus allows great freedom 
of movement, the corresponding line between the two rows of carpal bones is 
so irregular that it is inconceivable that any radial or ulnar deviation between 
the two rows can possibly take place. (See Fig. 75, p. 84.) 

The next point for consideration is the articular surface on the head of 
the os magnum. (See Fig. 81.) On the anterior aspect of the surface it is 
sharply limited ; on the posterior aspect it extends backwards over a very 
long surface. It will be seen at once that the head of the bone is, as it were, 
wedged in by a V-shaped prominence between the articular surface of the 
scaphoid and the semilunar, so as to ensure a degree of stability which can 
only be disturbed with very great difficulty. Yet the shape of the distal 
articular facets on scaphoid and semilunar is such as to allow a relatively 
enormous range of movement of the head of the os magnum on these bones 
during the movement of dorsi-flexion of the hand. The remainder of the 
transverse carpal joint, in both the outward and the inward direction, has 
obviously been designed by Nature to share in, and so to re-inforce, support 
of the os magnum during movement. This, then, may be considered as the 
kevstone of the arch in which, during dorsi-flexion, the distal row of carpal 
bones moves upon the proximal ; while on the lateral aspects there is a degree 
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of fixed stabilit} (giantcd tlie buffer action of tlic ligaments) ^\bich could not 
othei \\ ise be attained 

Perhaps the most astonishing fact about the joints m this icgion is that, 
while the contoiii of the trans-\eisc caipal joint, when \iewcd in the antuo- 
postenoi dnection, picsents a most tortuous and sinuous 
line (see Figs 4, p Id and 84, p 89), jet, when Mewed 
from the distal aspect the surface from behind foi wards 
isentiiclj smooth and regular (See Fig 82 ) Thus pci feet 
freedom of mo\ ement is pio\ ided in this one duett ion <ind 
almost complete stability in the lateral diicction (Con- 
trast the mo\ ement shown in Figs l,2aiid8 p 12, with 
that shown in Figs 73 and 74, p 8 1 ) 

Still, we must beai m mind that the ligaments 
between caipal bones of the same low piOMdc the buffei 
action to which icfci cnee has been made, and the presence 
of articular facets on the latcial aspects of the caipal 
bones also indicates that m the same row these bones are 
intended to mo^c one upon the othci The lange of 
mo^ ement is, howe\cr, ^el\ slight as is shown b) the 
comparatn el\ small aie«i of the facets When we 
consider the semilunai facet on the scaplioid which 
articulates with the scmiUinai bone, wc cannot doubt 
that Nature intends dcfimtc mo\ ement to take place 
between them , andontlicoppositcsidcofthcscmilunai tlle^elsa^el\ definite 
circular facet foi aiticulation w ith thecuncifoim ITeic, then, we lia\ e fuither 
pro\ ision tor normal moi ement , and similai conditions aie found on adjacent 
surfaces m the distal row of caipal bones Still, when all is said, the aiticulai 
facets between indnidual pans of caipal bones 
occupy onl\ a small aiea as compaied witli that of 
the iaccts between the two lows, oi between tlie 
carpus and the lowci end of the ladms 

It would appeal, therefoie, fiom a stiuK of the 
joints between the indiMdual caipal bones of the 
same low that, while prOMSion is made foi mo\e- 
ment, it is onl\ for a \ cry small range of mowement, 
insuflicicnt to be of practical use m the ordinary 
motions of the hand The buffer oi butticss action 
would theiefoic seem to be the mam function of 
these joints If m place of either row of carpal bones 
theie were a single bone shaped to coincide exacth 
with the contoui of the two lows lespectneK the 
strain and stiess which would fall upon such single bones would undoubtedh 
be too great foi s ifet\ 

When ^\c consider tlie impressed fortes tUiich must at times leach these 
]omts uith lelatneb great le\eiage, it is not surpiising that one bone oi 
anothci should sometimes be compelled to a mot ement betoad the safe 


1 10 SI To show how 
the proximal articiiln 
tioa on the heid of the 
os magnum extends 
further on to the poi>tc 
nor aspect of the bone 
thin on to the anterior 
I ig "*> sho\ b how the 
bone IS wcdgid in be 
tween scaphoid and 
wmilun-ir (See p 84 ) 



Fig 82 \ lew of the distal arti 

cultr surfaces of the proximal 
row of carpal bones to show 
how impossible must be lateral 
mo\ ement of the distal row of 
carpal bones upon it and >et 
how fne is the antero posterior 
mo\ ement 
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physiological limit. The joints are not shaped for torsion one upon another 
in the same row ; and, should this action occur from any cause, the interosseous 
ligaments must tighten, thus drawing the adjacent surfaees closely together. 
If the torsion is considerable, this can only result in the two surfaces binding 
on one another. 

Though no rotation of the distal row of carpal bones upon the proximal 
can be perceived, and though there is no traee of any lateral mobility between 
the two rows, yet there can be no doubt that an external foree is capable of 
causing, to some extent, abnormal movements of individual carpal bones. 
When we remember the extreme irregularity of the outline of the transverse 
inter-earpal joint, it is only to be expected that, with the many strains and 
stresses to which the joint is subjected — and sueh as are encountered in the 
ordinary actions of life — a slight slip should occasionally occur sufficient to 
cause some two adjacent surfaces to bind upon one another. The ligaments 
between the bones of each row allow a certain amount of movement between 
each pair of bones, and again it is not surprising that an abnormal impressed 
force should sometimes cause one bone to rotate upon its fellow beyond the 
limit of physiological movement, and so should cause binding to take place. It 
is well known that an impressed force, if suffieiently vigorous, may cause the 
semilunar to become dislocated forwards between the scaphoid and the 
cuneiform — a gross and demonstrable injury. It is only reasonable to assume 
that a lesser force may produce a lesser displacement, which, even if very 
slight, may result in derangement of funetion. The same applies to all the 
joints of the earpus. 

Movements Not Under Voluntary Control 
1. Movements of the Inter- carpal and Radio-carpal Joints 

Traction 

The chief of these is traction. We have spoken of the interosseous 
ligaments acting as the springs of a buffer. Figs. 83 to 86, showing the result 
of traction and pressure upon the joints of the carpal region, demonstrate how 
far this is justified. 

In order to apply traction as a mobilising force, when the patient is upright, 
the arm is allowed to hang by the side with elbow bent to a right angle. The 
stabilising hand is then placed with its palmar surface over the lower end of 
the humerus, thumb and first finger pointing downwards ; the wrist is fully 
dorsi-flexed and the elbow fully extended so that the whole of the manipulator’s 
arm and fore-arm rest as nearly as possible at right angles to the lower end of 
the humerus. (See Fig. 87, p. 90.) The mobilising hand places the patient’s 
fore-arm in the mid-position of rotation and then grasps the prominences 
formed by the carpal bones on either side, the thumb resting just proximal to 
the radial prominence, the first finger in a corresponding position above the 
ulnar prominence, and both directly transverse to the patient’s fore-arm. The 
other fingers close gently over the palmar aspect of the patient’s hand. The 
fingers wrist and elbow of the mobilising hand are fixed as rigidly as may be ; 
the mobilising force is exerted by abduction of the operator’s shoulder joint, 
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and, better still, if assisted bv trunk rotation The foice must be exerted 
directlj parallel to the long axis of the fore-arm of the patient, and it is 
necessary therefoic that the patient’s hand should be dioppcd somewhat into 
xilnar deviation and slight palmar flexion before the force is applied It can 
be seen fiom Figs 83 84 and 80 that as the icsult of tiaction, not only is 
the distal i ow of cai pal bones pulled aw ay from the pi oximal and the pi oximal 
row from the ladius, but it w ill be noticed tliat the cui\ e of the proximal row 
of carpal bones is slightly accentuated so as to form, as it were, an aic of 
lessened diamctei It is also seen in Figs 83, SI and 86 that piessure m the 
opposite diiection, i e of the hand dirccth upwards tow aids the fore-arm. 



Tie 83 To show the relative 
positions of the bones of the 
carpus before traction is 
applied (Cf Figs 84 and 
85 ) 



Fig 80 Superimposed 
tracings of I igs hi and 
8o to show the splajing 
out of the -irch of the 
proximal row of carpal 
bonev when pressure is 
applied to the hand 
(hrm line) compared 
with the position when 
traction IS applied (dot 
ted line) 


Fig 84 To show tlio 
marked alteration of tho 
relative positions of the 
bones m the carpal region 
when traction is applied 
(C/ Figs 83 and 85) 


Fig 85 To show the effect of 
direct upward pressure of the 
hand against the radius and 
meniscus Compare with Fig 
84 and note the splajing out 
of the arch of the proximal 
row of carpal bones (This 
IS best shown in the super- 
imoosed tracings of I igs 84 
and 85 See Fig ) 


causes a conespondmg a, leldmg, so that the diameter of 
the arc would be incicased to a coiresponding extent 
4Ye can now see how the application of tiaction, by 
sepaiatmg the two rows of carpal bones fiom one 
anothei, and b\ alteiing the relatixe positions of the 
mdiMdual bones, naturallN tends to a general le-adjust- 
ment, and when the traction is relaxed the bones spring 
back, as it weie — the\ maj e\en snap back — into 
normal position and relationship, owing to the elastic 
lecoil of the stictched ligaments thus this ^er^ simple 
manceuxre can frequentb bung instantaneous lelief 
to comparatnelj sexeie disabilitj 
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Antero- Posterior Movement — Mid- 
carpal Joint 

If now the stabilising hand grasps the 
back of the fore-arm bones just proximal 
to the wrist region, and the mobilising 
hand, placed an inch or so away, grasps 
the back of the patient’s hand, it will be 
found that a wide range of antero-posterior 
mobility can be secured. The extent of 
this range of movement is seen in Figs. 89 
and 90, and it will be observed that most of 
the movement takes place at the mid- 
carpal joint. (See Figs. 91 and 92.) In 
order to secure the full range of movement, 
one condition is essential, namelv. that the 
mobilising hand should not aim at travel- 
ling in a direction directly antero-posterior, 
but rather the index finger of the mobilising 
hand should travel definitely and discern- 
ibly towards that of the stabilising hand. 
The maximum range of movement is 
secured when the patient’s hand is slightly 


Fig 87. To show the grip for 
appl 3 ’ing traction to the fore- 
arm . (i) to exert traction on 
the carpal and radio-menisco- 
carpal (i e , true wTist) joints , 
(ii) to pull the radius do^^•n- 
ward on the ulna in the long 
axis of the fore-arm (See 
also Fig. 88 ) The mobilising 
force IS trunk rotation to the 


right. 


palmar flexed. There 
is comparativeh^ little 
movement to be secured 
from the mid-position 
in a backv'ard dhection. 

The mobilising force is 
exerted entirely from 
the elbow ; fingers and 
vT'ist (which should be dorsi-flexed) remaining as rigidl}^ fixed as possible. 



Fig 88 To show an alternative technique for exerting traction when the 
mobilising force consists of flexion of the patient’s elbow (For further 
detail of the mechanical effect see p 181, par 2 ) 


2. The Radio-menisco-carpal Joint 

The antero-posterior movement of the proximal row of carpal bones upon 
the radius and the meniscus presents a curious contrast to the corresponding 
movement at the transverse inter-carpal joint ; it is far more difficult to 
perform and the range is relativelj’’ minute. The technique of this movement 
IS peculiar in that to a certain extent both hands have to perform stabilising 
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I IG ‘>1 \ raj appeanncc of the bonti and joints wlien the Fig 02 X r\j appearance of the bontb and joints when 

hand is held m the position shown in I ig 81) the hand is held in the position shown in 1 1^, 00 
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and mobilising functions at the same time. The patient’s hand is placed in 
a slight degree of palmar flexion and the two thumbs then examine for the 
tubercle on the back of the lower end of the radius. Having found this they 
are placed close together on the back of the wrist region and both point 
directly parallel with the long axis of the fore-arm bones. (See Fig. 93.) It 

is essential that the tips should 
rest just distal to the back of the 
lower end of the radius. The two 
index Angers are then placed 
transversely across the anterior 
aspect of the patient’s carpus, 
their tips in contact with one 
another in the middle line. The 
thumbs and the forefingers thus 
grasp the proximal row'^ of carpal 
bones between them and hold 
rigidly in this position. The 
mobilising force is now exerted 
by a minute ulnar deviation of 
both hands simultaneously, while 
the grasp of the fingers and 
thumbs remains firm without 
actually pinching. As the mobi- 
lising hands drop into ulnar devi- 
ation the tips of the thumbs are 
driven up against the lower end 
of the patient’s radius. Then the 
two hands are carried upwards 
simultaneously and together as 
far as they will go but, as there is 
relatively little deviation possible 
in the mobilising wrists in this 
direction, the movement is per- 
formed mainly by means of 
pronation of the two fore-arms. 
Doubtless, a certain amount of 

Fig 94 To show the X-ray appearance of joints during supination is USed when exerting 
the movement shown in Fig 93 when the carpus is ^ i -t • i • i 

moved toi\ards the palmar aspect (See also Fig 95 ) the mobilising tOl’Ce whieh CaiTieS 

the proximal row of carpal bones 
backwards on the lower surface of the radius, but it is quite insignificant 
compared wdth the degree of pronation which is required when the movement 
is being impressed in the opposite direction. Unfortunately, the degree of 
movement is too small to show clearly in photographs. The degree of move- 
ment that takes place is seen in Figs. 94 and 95. 

There is an alternative and extremely useful method of attaining the same 
end as that already described, though as a result of this manoeuvre the 



Fig 93 To show the grip for moving the proximal 
row of the carpal bones in an antero-postenor 
direction on the radius (C/ Figs 94 and 95 ) 
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tians\cise mter-caipal and the 
tiue ^\llst joints arc both 
mobilised at the same time 
The mam stress of the mobilising 
foi ce is ho\\ e^ ei , upon the trans- 
^erse intei -carpal joint It is a 
mattei of common knowledge 
that when the hand is icstmg 
m the stiaight position, the 
caipal bones pioject foiwaid on 
the antci loi aspect to a considei - 
able extent be\ ond the antcrioi 
aspect of the foic-arm When, 
how e\ Cl , the hand is dorsi- 
flcxed, these piominences of the 
carpal bones aic w ithdraw n and 
a peifcctl\ fiat surface remains 
(See Figs 96 and 97 ) Tlius, if 
the patient’s hand is doi si-fie\ed 
and the thenai eminence of the 
stabilising hand is placed oppo- 
site the point whcie the 
piomineiice of the carpal bones 
will appeal when the hand is 
brought into the straight line, 
we ha^e all the essentials for 
the puipose of the mo\emcnt 
(See Figs 98 and 99 ) The 
base of the thumb having been 
placed as already described, the 
fingers of the stabilising hand 
close round the low er part of the 
back of the fore-aim bones, the 
mobilising hand is then placed 
o\ er the dorsum of the patient’s 
hand and the mobilising force 
is excited bv carrying the 
patient’s hand lound the arc of 
a circle so as to attempt to 
assume the stiaight position 
Asahead\ stated the thumb of 
the stabilising hand is there to 
pre\ent the assumption of this 
position, and therefoie this 
iigid obstiuction to mo%ement 
de\ elops into the mobilising 



Tig Ol To show the X ra> appcirance of the joints during 
antiro posterior movement of the carpus on the radius 
when the carpus is moved towards the dorsal aspect 



Fig OC To show the gap left underneath the lower end of 
the radius when fore arm and hand rest simultaneousl> 
on a flat surface {Cf Fig 97 ) 



Fig 97 To show how the space shown underneath the 
lower end of the radius disappears when the hand is 
dorsi flexed The flat surface is attained when the hand 
IS about in the mid position between the straight line 
and full dorsi flexion 
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force. As the prominence of the carpal bones 
again descends forward to form the natural 
contour on the anterior aspect just distal to 
the wrist joint, it necessarily follows that the 
bones are pressed backwards with considerable 
vigour. In ordinary life, when the hand is in 
a straight position, a definite dip can be felt 
over the back of the carpal region. When 
this movement is performed the dip is con- 
verted into a convexity. 

3. Movements of the Joints of the 
Meniscus 

The next movement is one of extreme 
complexity and consists of the mobilising of 
the joints distal to the head of the ulna. Here 
we are dealing with the joints between the 
meniscus and the carpus and between the 
meniscus and the lower end of the ulna. The 
technique is difficult. If we are dealing with 
the patient's right hand, the forefinger of the 
manipulator's right hand is flexed so as to 
form a hook. (See Fig. 100.) This is placed 
over the palmar surface of the patient’s hand so as to surround the pisiform. 
The thumb of this hand is then placed over the back of the shaft of the ulna, 
just proximal to the head of the bone. The thumb of the other hand is then 
placed directly distal to the prominence formed by the head of the ulna and 
over the dorsal aspect of the meniscus, set a trifle obliquely so as to be able 
to press forwards and slightly towards the radius at the same time as it pushes 
the meniscus mainly forwards. The fingers 
of this hand close naturally round the radial 
side of the wrist region in such a position as 
to be able to control any antero-posterior 
movement at this point. The bent forefinger 
that surrounds the pisiform is then adducted 
towards the thumb that rests over the back 
of the shaft of the ulna ; this is placed 
directly horizontal to the long axis of the 
bone, and the mobilising force is the adduetion 
of the thumb towards the palm in the direetion 
of opposition . It must not merely be adducted 
towards the index finger. When the move- 
ment has reached its maximum the grip is 
relaxed, and then the thumb of the opposite 
band bv an almost identical movement, 
impresses a force upon the back of the 



Fig To show the end position of the 
movement begun in Fig 98 



Fig 98 To show the starting position for 
securing antero-posterior mobility in 
the transverse inter-carpal joint and 
in the true wrist joint (Cf Fig 99 ) 
The right hand is the stabilising hand 
and remains rigidly fixed The elbow 
of this side should be glued ngidlj'' to 
the Side of the body This could not 
be shown here without interfering 
with a free view of the more important 
grips and relative positions of the two 
hands 
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meniscus The foicc applied dunng the first 
portion ot the mo\cmcnt is diicctly antero- 
posterioi, but that applied during the second 
part of the mo\cmcnt should be oblique — 
foru ai ds and ton ards the ladial side A verv 
nide lange of movement can thus be seemed, 
but the tcndencN is to impicss a movement of 
palmai fle\ion and doisi-flexion of the hand, 
oi, alteinatneh, of lotation of the fort -arm 
E\eiy cndea\our must be made to prc\cnt 
either of these tno mo\cments from taking 
place 

4 Flattening and Re-arching the Carpal 
Arch 

The ne\t ino\cments that aic not undei no loo To show tht. gnp for mobilising 
AOluntar\ contiol are tlic flattening and the ;omtsaboic and belon the ulnar 

« J .1 II ^ C' meniscus 

increasing ot tlie caipal arch lo perform 

the fiist of these mo\enients the thumbs are placed ncioss the doisum of the 
patient’s urist and parallel to one anothci so as to foim a hinged bar across 
the back of the joints (Sec Fig 101 ) The fust fingei on the ulnar side is 
then curled up into the form of a hook, as «hcn maniinilating the joints in the 
neighbourhood of the meniscus, and this encircles the pisifoim (See Fig 
102 } The first finger on the other side assumes a similar position o\ er the 
tubercle of the scaplioid The impressed force is now exerted so as to flatten 
the arch by approximation ot the two thumbs, which piess directly forwards, 
w hile the tw o first fingers drag the tw o extremities of the ai eh backw ai ds and, 
at the same time, away from one another The mobilising force is mainly 
shoulder rotation Then, m ordei to rc-lorm the arch, the knuckles of the tw o 
index fingers are brought together while the thumbs separate from one 



To sho„ the gnp tor llattcnmg the carpal 
arch (See Hg 101 ) * 
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another. These then exert a powerful pressure on the extremities of the arch 
not antero-posterioiiy, but towards the point where the forefingers are meeting 
together on the palmar aspect of the patient’s hand. The wrists, fingers and 
thumbs of the mobilising hands should be fixed as rigidly as possible, the main 
mobilising force being fore-arm rotation performed simultaneously by 
both fore-arms. The range of movement secured, though slight, is very 
definite. 

An alternative method of increasing the carpal arch is to grasp the carpus 
of the patient’s hand between thumb and index finger, the thumb resting over 
trapezium and trapezoid, the first finger just distal to the head of the ulna. 
Both lie directly transverse to the long axis of the patient’s fore-arm. The 
mobilising force consists of adduction of thumb and first finger, the bones of 

the carpal arch being compressed 



Fig 103 To show the grip for performing lateral devia- 
tion of the hand This shows the full degree of radial 
deviation, while Fig 104 shows the full degree of 
ulnar deviation 



Fig 104 To show the end of the movement started in 
Fig 103 Note how the thumbs have approximated 
and the index fingers have separated (See also 
Figs 105 and 106 ) 


between the palmar surface of the 
distal phalanx of the thumb and 
the lateral aspect of the middle 
phalanx of the index finger. 

5. Rotation of the Hand on 
the Fore- arm at the Radio- 
menisco-carpal Joint 

It is often stated that there is 
no rotation between the carpal 
bones and the lower end of the 
radius ; this is not so. (See Figs. 
77 to 80, p. 85.) The degree of 
movement is by no means negligible 
and, therefore, every precaution 
should be taken to see that the 
movement is intact before attempt- 
ing to perform the movements 
which are under voluntary control. 
The stabilising hand grasps the 
back of the patient’s fore-arm 
proximal to the 5vrist region ; the 
mobilising hand grasps the back of 
the patient’s hand in a manner 
exactly similar to that which was 
used when performing the antero- 
posterior movement of the trans- 
verse inter-carpal joint. The 
mobilising force is exerted mainly, 
by rotation of the fore-arm of the 
hand that grasps the dorsum of 
the patient’s hand. 


MOVEMENTS UNDER VOLUNTARY CONTROL 87 

Movements Under Voluntary Control 

Dorsiflexion and Palmar Flexion of the Hand 

When Me come to the consideration of those moi cments m liicli are under 
vo!untai\ control, these consist of dorsi-flexion and palmai flexion of tlie hand 
and ulnai and ladial deMation of the hand It has ahead} been sho^^n that 
dorsi-flexion of tlie hand takes place mainly at the tiansicisc intei-caipal 
joint, and. if the distal ion of cal pal bones is not free to i otate aioiind the distal 
surface of the proximal ro« , doi si-flexion is surely limited If non an attempt 
IS made to secure doisi-flc\ion without icstonng tlie mo\eincnt bet^\een the 
tMo roMs of carpal bones, a most undue sti am « ill be laid on the joints betn'ecn 
the radius and meniscus on one side and the pioximal ion of caipal bones on 
the other In other noids, the tine nrist joint is liable to lecene a ^e^y 
se\ere stiain Iience the uttci disostci that so often follows injudicious and 
unscientific manipulation of this region 



Fig 101 To shots Tn alternativt- grip lor 
performing laterahsation of the hand 
This 8ho»s radial dcMation (C/ Tig 
100 ) 


Tic I0<> To sho\^ the grip taken for per 
forming ulnar dc\iation using the corre 
spending grip to that shown in Fig 
10> The rnngt of mo\ement that takes 
place IS seen in Figs 73 and 74 p 83 


Abduction and Adduction of the Hand 

Ver} little need be said about the latcralismg mo\ cments be\ ond the fact 
that if tliese are limited, the two hands grasp the two sides of the patient’s 
hand, w hich is held w itli the dorsum uppermost With the patient’s hand held 
in the same straight line as the foie-arm bones, the wrists of the mobilising 
hands arc fixed and tlie elbows aie swung away from the sides, and then tlie 
mo\ ement is earned out in the ic’i erse direction m the couespondmg manner 
(See F igs 103 and 104 ) An altematI^ e method is to place the thumbs in close 
contact witli one another o\ er the jomt-line at the place wheie, dm mg normal 
motion, the maximum conca^v it} will appeal, first on the ladial side, then on the 
ulnar side The fingers of one hand grasp the lower end of the foi e-arm, those 
of the other giasp the hand trans\ersel 5 (Sec Figs 10 j and lOG ) The mobi- 
lising force IS simultaneous ulnai adduction of both hands together 

It must, howe^cr, be emphasised once more that it is not justifiable to 
attempt, b\ the use of forte, to lestore those mo\ ements that aie normalh 
under %oUmtary contiol until csers attempt has first been made to seciue 
ircedom of mobiht} for those mo^ ements that are not so 
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On the upper surface of the radius there is an articular facet, concave, 
very shallow and again relatively very small when compared with the 
corresponding surface on the lower end of the humerus with which it articu- 
lates. When we examine the lower end of the humerus we find that the joint 
surface with which the radius articulates is very considerably wider than the 
transverse diameter of the head of the radius, and towards the inner side there 
is a sharp medial ridge running in an antero-posterior direction, separating 
the area which provides articulation for the ulna from that provided for the 
radius. (See Fig. 113.) Moreover, the ulnar articular surface on the lower 
end of the humerus is relatively narrow behind and becomes broader as we 
pass forward, finally diminishing again in front to a width roughly correspond- 



Fig 111 To show the con- 
tour of the surface on the 
ulna that articulates with 
the head of the radius 
Note that it is roughly 
pear-shaped — broad be- 
hind and narrow almost 
to a point in front 


Fig 112 To show the “set” of the articular surface on the 
ulna at the superior radio-ulnar joint The buttress of bone 
at the back must tend to help to prevent the head of the 
radius from slipping backwards, but there is no such pro- 
vision to prevent it slipping forward Indeed, the neck of the 
pear-shaped surface shown in Fig 111, and the fact that the 
arc formed by this surface as a whole is so much greater 
than the corresponding arc of the head of the radius, indicate 
that there is normally some degree of antero-posterior 
mobility of the head of the radius on the ulna 


ing with that of the posterior limit of the articular surface. (See Fig. 114.) 
This, of eourse, ean only mean that the olecranon — equally, of course, carrying 
the fore-arm with it — is free to travel laterallv on the lower end of the humerus 
while the fore-arm is in a state of moderate flexion. {Cf. Figs. 136 to 138, 
pp. 113 and 114.) The movement becomes more limited as extension or 
flexion becomes complete. 


Movements Not Under Voluntary Control 

Traction 

It has already been seen that the first movement that can be performed 
which is not under voluntary control is the result of traction. It is adminis- 
tered with the same grip as was shown when applying traction to the carpal 
bones (see Fig. 87, p. 90), and the result of the movement is illustrated in Figs. 
115 and 116, p. 102. The mobilising force is exerted (by the hand that grasps 
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the cat-pus of the patient) in the long axis ol tlie patient 
addition to traction it is well to impart a slight degree of alteinate P™nat>on 
and supination to the forc-aim The stabilising hand is oier loivei end 
of humcuis as near the ciease m the front of the fore-arm as possible, ami the 
mobilising force is partly humeial abduction and this is paitly combined ivith 
trunk rotation While applving traction to mobilise the carpal joints it is 
immatciial hon the patient’s fore-arm is placed as regal ds lotation, pros idea 
there is no rotation of the hand upon the foic-arm , but when applying 
traction to mobilise the ladio-ulnar joints it is impeiatuc that the patient s 
fore-arm should be in the mid-position of lotalion It is m this position that 
the lig«\ments wiW aUo^^ the greatest range of mobility 



Fio 113 To shoi\ ho« the articular surface 
on the lower end of the humerus with 
which the ulna auvrulates natrows 
aboie Note the obhqmtj of the inner 
edge of the articular surface the outer 
being almost dead vertical Thus the 
articular surface of the humtrus which is 
in contact with the ulna broadens in 
front from above downwards and the 
sime applies in \essieT Acj.iei- on ttie 
posterior aspect {See Tig 114 ) This 
also shows the ndge that separates the 
ulnar from the radial articulations 


Fig 114 To show how the nrticular suffice 
on the lower end of the humerus with 
which thf ulna articulates also narrows 
above on the posterior aspect Note 
also IS m I iR 113 the obhquiti of the 
inner edge of the articular surface the 
outer remaininR almost dead verticil 
thus igain the articular surface broadens 
IS we pass from above downwards 


It ^vlIl be seen from the pliotographs that thcie is .'i \en definite degree 
of mobility of the ladms upon the ulna m the long axis of Uie foie-arm It 
necfssarilv fo^o^\s, therefore, that, uhen traction is applied it is possible to 
pull the head oi the radius do\\n's\ards in the oibiculai ligament ishilc the 
lelatn elj laige depth of the aiticular surfaces on the upper and loner ends of 
the ulna nhen compared with those on the coi responding ends of tiie radius 
IS the factor u Inch allon s of mo’v ement of the shaft of the radius on the ulna 
in the long axis of the foie-aim Two other faetois must limit the downwaid 
mo\ ement the first is the gup of the orbicular ligament, and the second is 
the interosseous membiane and the interosseous ligaments Traction on the 
orbiculai ligament which tends to puU it downwards towards the hand must, 
o neccssit\ , tend to drag it into an oblique plane This m turn must tend to 
cause It to grip moie tightly round tht head of the radius At the lower end, 
too, as the lower interosseous liganientsjieoeme-tiidxtci the\ must tend to 
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On the upper surfaee of the radius there is an artieular faeet, eoneave, 
very shallow and again relatively very small when eompared with the 
corresponding surfaee on the lower end of the humerus with whieh it articu- 
lates. IVhen we examine the lower end of the humerus we find that the joint 
surfaee with whieh the radius artieulates is very eonsiderably wider than the 
transverse diameter of the head of the radius, and towards the inner side there 
is a sharp medial ridge running in an antero-posterior direetion, separating 
the area whieh provides artieulation for the ulna from that provided for the 
radius. (See Fig. 113.) Moreover, the ulnar artieular surfaee on the lower 
end of the humerus is relatively narrow behind and becomes broader as we 
pass forward, finally diminishing again in front to a width roughly eorrespond- 




Fig. Ill To show the con- 
tour of the surface on the 
ulna that articulates with 
the head of the radius 
Note that it is roughly 
pear-shaped — broad be- 
hind and narrow almost 
to a point m front 


Fig 112 To show the "set” of the articular surface on the 
ulna at the superior radio-ulnar joint The buttress of bone 
at the back must tend to help to prevent the head of the 
radius from slipping backwards, but there is no such pro- 
vision to prevent it slipping forward Indeed, the neck of the 
pear-shaped surface shown in Fig 111, and the fact that the 
arc formed by this surface as a whole is so much greater 
than the corresponding arc of the head of the radius, indicate 
that there is normallj'’ some degree of antero-posterior 
mobility of the head of the radius on the ulna 


ing with that of the posterior limit of the articular sm’face. (See Fig. 114.) 
This, of course, can only mean that the olecranon — equally, of course, carrying 
the fore-arm with it — is free to travel laterally on the lower end of the humerus 
while the fore-arm is in a state of moderate flexion. (Cf. Figs. 136 to 138, 
pp. 113 and 114.) The movement becomes more limited as extension or 
flexion becomes complete. 


Movements Not Under Voluntary Control 

Traction 

It has already been seen that the first movement that can be performed 
which is not under voluntary control is the result of traction. It is adminis- 
tered with the same grip as was shoAvn when applying traction to the carpal 
bones (see Fig 87, p. 90), and the result of the movement is illustrated in Figs. 
115 and 116 p 102. The mobilising force is exerted (by the hand that grasps 
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the ca.pus of the patient) in the long axis of the patient’s fore-arm and in 
addition to traction it is iiell to impart a slight degree of alternate pronation 
and supination to the foie-arm The stabilising hand is oser the \o%\ei end 
of humerus as new the ciease in the front of the fore-arm as possible, and the 
mobilising force is paith humeial abduction and this is paitl> totnbincd nith 
trunk rotation While applying traction to mobilise tlie cal pal joints it is 
immaterial boss the patient’s foie-arm is placed as legards lotation, proi iciecl 
there is no rotation of the hand upon the foic-arm, but iilien appljmg 
traction to mobilise the raclio-ulnnr joints it is impciati'Nc that the patients 
fore-arm should be in the niid-position of lotation It is in this position that 
the ligaments mil alloii the gicatcst range of niobiliU 



rjO 113 To shotv how tilt articular surface 
on the lower tn^ of th' humerus with 
which the ulna artitulaces narrows 
above Sote the obliquitj of the inner 
edge of the articular surface the outer 
being almost dead >ertjcal Thus the 
articular surface of the humerus which is 
in contact with the ulna broadens in 
front from above downwards and the 
same applies in lesser degre© on the 
posterior aspect (See Fig 114) This 
also shows the ndRc that scpirates the 
ulnar from the radial articnlations 


Tig 114 To show how the irticular surface 
on the lower end of the numerus with 
which the ulna articulates alio narrows 
ahore on the posterior aspect Note 
also as m Fig 113 the obhquitr of the 
inner edge of the articular surface the 
outer remaining almost dead vertical 
Thus TR"tm the articular surface broadens 
as wt pass from above downwards 


It ^\lll be seen froni the photogiaphs that tlieie is a \ei^ definite degree 
of mobiht\ of the ladius upon the ulna m the long axis of the foie-arm It 
neccssarilj follotts, therefore, that, wlien traction is applied, it is possible to 
pull tJic head of flic radius dot\nt\ards in the orbicular ligament, tthile the 
reiatncly large depth of thearticulai surfaces on the uppei and lower ends of 
the ulna when compared with those on the coiicsponding ends of the radius 
IS the factor which allows of mo\cnienfc of the shaft of the ladius on the ulna 
m the long axis of the fore-arm Two other factors must limit the downwaid 
mo\cment the first is the grip of the orbzculai hgament, and the second is 
the interosseous membrane and the interosseous ligaments Ti action on the 
oibieuiai ligament winch tends to pull it downwards towards the hand must, 
ol necessity, tend to drag it into an oblique plane This in turn must tend to 
cause It to grip more tighth round the head of the ladms At the low er end, 
too, as the lower interosseous hgamcnts_bcoomr-f»ohtpr thov m.ict tend to 
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Fig 115 To show, when compared with Fig 116, how 
the radius can be moved freely through a definite, 
if limited, range upon the ulna in the long axis of 
the fore-arm Here traction has been applied and the 
articular surfaces on the lower ends of the radius and 
ulna will be seen to form an almost continuous arc. 



Fig 116 To show the effect of upward pressure 
on the lower end of the radius as applied m 
Figs 117 and 118 It will now be seen that 
the lower end of the ulna projects to a con- 
siderable distance distally beyond the lower 
end of the radius The arc seen in Fig 115 
is sharply broken 


bind the two bones more firmly together. From these two facts we have at 
once the explanation of the nature of the lesion commonly known as the 
“pulled elbow.” 


Upward Movement of the Radius in the Long Axis of the Fore- arm 

If it is desired to overcome a lesion caused by traction, it is obvious that 
the remedy is to reverse the force by applying upward pressure. In order to 
effect this the mobilising hand grasps that of the patient by interlocking the 
thumbs, and then the wrists of both manipulator and patient are dorsi-flexed 
to a right angle. The stabilising hand grasps the back of the humerus and 
the patient’s elbow is bent to a right angle ; the fore-arm of the stabilising 
hand is placed directly parallel with that of the patient, and this, again, is 
directl}'^ parallel with that of the mobilising fore-arm. (See Fig. 117.) Now 

adduction of the shoul- 
der of the mobilising 
hand will tend to push 
the head of -the radius 
upwards towards the 
humerus and the lower 
end of the radius 
upwards on the lower 

FiG 117 To show the grip for applying longitudinal pressure upon the ai’ticular SUl’faee bc- 
fore-arm m order to force the radius upwards in the ong axis o ullia. 

the fore-arm 
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LONGITUDINAL MOVEMENT OF THE RADIUS 

It Mill be seen m a few moments that the uppei end of the radius is only 
locked on the articular surface of the humerus •\^ hen the elbo^\ is in full flexion 
and full extension, and it is thanks to this mobility of the radius in the long 
axis of the fore-aim that ne aie able to perform lateralisation of the fore-arm 
on the humeius nhen the elbon IS shghtl)^ bent (See Fig 136, p 113) 

The upuard movement of the radius on the ulna in the long axis ot the 
fore-arm is also limited by the head of the radius coming into contact u ith 
the loner end of the humerus 

An alternative method of pushing the ladius upwards on the ulna is to 
place the patient recumbent w ith the fore-arm ^ ertical The stabilising hand 
fixes the low er end of the humerus to the eoueh , the mobilising hand assumes 
the grip shown in Fig 118 
and presses vertically down- 
wards towards the couch 

If, in the manner al- 
ready described, the radius 
IS pulled downwards upon 
the ulna until a definite 
locking takes place, not 
only will fore-arm rotation 
be limited, but there w ill be 
pain and discomfort in the 
elbow region If, on the 
other hand, the radius has, 
while the elbow is partly 
flexed, been pushed up to 
an undue extent towards 
the humerus and has re- 
mained fixed in this 
position, any attempt to 
secure either full flexion or 
full extension of the elbow 
will bring the head of the 
radius into firm contact with the lower end of the humerus at an earlier point 
than occurs during the performance of the normal range of rao\ ement Hence 
both flexion and extension of the elbow become limited and painful We have 
here the key to the dramatic success that often follows so-called manipulation 
of the elbow as a matter of fact, the beneficial result is often rather the 
effect of manipulation on the radio-uInar joints than of manipulation on the 
elbow Itself 

Antero-postenor Movement of the Inferior Radio-ulnar Joint 

The third movement that is not under xoluntary control is the antero- 
postenoi mo\ ement of the head of the ulna on the radius 

At the lower end of the fore-arm, except when it is either held in full 
pronation or full supination, there is normally a \ery wide degree of antero- 
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Fig 115 To show, when compared with Fig 116, how 
the radius can be moved freely through a definite, 
if limited, range upon the ulna in the long axis of 
the fore-arm Here traction has been applied and the 
articular surfaces on the lower ends of the radius and 
ulna will be seen to form an almost continuous arc. 



Fig 116 To show the effect of upward pressure 
on the lower end of the radius as applied in 
Figs 117 and 118 It will now be seen that 
the lower end of the ulna projects to a con- 
siderable distance distally beyond the lower 
end of the radius The arc seen in Fig 115 
IS sharply broken 


bind the two bones more firmly together. From these two facts we have at 
once the explanation of the nature of the lesion commonly known as the 
“pulled elbow.” 


Upward Movement of the Radius in the Long Axis of the Fore- arm 

If it is desired to overcome a lesion caused by traction, it is obvious that 
the remedy is to reverse the force by applying upward pressure. In order to 
effect this the mobilising hand grasps that of the patient by interlocking the 
thumbs, and then the wrists of both manipulator and patient are dorsi-flexed 
to a right angle. The stabilising hand grasps the back of the humerus and 
the patient’s elbow is bent to a right angle ; the fore-arm of the stabilising 
hand is placed directly parallel with that of the patient, and this, again, is 
directly parallel with that of the mobilising fore-arm. (See Fig. 117.) Now 

adduction of the shoul- 
der of the mobilising 
hand will tend to push 
the head of -the radius 
upwards towards the 
humerus and the lower 
end of the radius 
upv^ards on the lower 

Fig 117 To show the grip for applying longitudinal pressure upon the ai’ticular SUrface bc- 
fore-arm in order to force the radius upwards in the long axis of 'I- ulna, 

the fore-arm 
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MOVEMENT OF THE HEAD OF THE llADIVS 

imid It IS impossible to perform tins movement in stnet confoimity vvitli 
anatomical ami pin siological considerations, to satisly these completdy it 
would be necessarj to stabilise the ulna and move the ladiiis upon it lliis, 
ho\\e\ei, seems to be entneh impiacticablc, owing in the fust place to the 
extreme difliciiltv of stabilising the lonei end of the ulna , and, in the second 
place, w e should be left w i th an unn ield\ mass in w hat w ould be the mobilising 
hand— so uiiMitldv that the movement seemed uonld be ludicrously small in 



Tio 120 Fig 121 

Figs 1 ’O and 121 To show the antero posterior mobiUtj of the head of the ulna on the 
radius when the fort arm is in the mid position of rotation (120) the head of the 
ulni IS pu hed forward (121) it is pulled backward This proves the laxitj of 
the inferior radio uttiar Imaments in the mid position In lull pionation and full 
supination this movement becomes impossible 


range compared v\ itli that secured bj stabilising the radius and mobilising the 
ulna upon it 


Movement of the Head of the Radius 

The fourth movement that is not under voluntary eontiol concerns the 
Viead of the radius At the upper end of the hone we have alreadj seen that 
the orbiculai ligament which surrounds it is not a completelv stable structure, 
but can iield wlieii tiaction is applied to it We liav e also seen that towards 
the hack of the superior radio- ulnar joint on tlie ulnar side there is, as it w ere, 
a buttress of bone w Inch must render it v erj difficult for the head of the radius 

to slip backwards as the result of anv hut extreme force (SeeFig 112, p 100) 

JOINT MiNir 
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posterior mobility of one bone upon the other. In full pronation or full supina- 
tion the ligarnents are in full tension, and the movement is reduced to zero ; 
it gradually increases in range until the mid-position in rotation is reached, 
when the greatest degree of mobility can be secured. This is only what we 
should have expected from what has already been said concerning the shapes 
of the articular facets of the inferior radio-ulnar joint. We then saw how the 
arc of the ulnar facet is far wider than that of the radial facet, so that only a 
relatively small portion of the latter can be in contact with the articular facet 
on the ulna at any one time. There is nothing whatever, therefore, to prevent 
antero-posterior mobility of one bone on the other at this point so far as the 
articular contours are concerned. The only limitation would be set by the 
ligaments, and these are only taut in full pronation and full supination. The 
flattening noted on the side of the head of the ulna (see Fig. 108, p. 98), must 
necessarily cause a slackening of the ligaments of the joint directly movement 
starts, either from full pronation or full supination, and it is this slackening 
that permits the antero-posterior movement of one bone upon the other to 
take place, the maximum being reached in the mid-position of fore-arm 
rotation. 

The stabilising hand grasps the hand of the patient with the first finger 
resting in the cleft between the patient’s finger and thumb, the thumb grasping 

the back of the hand of the patient, the 
fingers lying in front of the proximal part 
of the palm, and the palm of the hand 
resting against the outer side of the wrist 
and lower fore-arm region. (See Fig. 
119.) The range of movement is shown in 
Figs. 120 and 121. Having secured this 
grip and having placed the patient’s fore- 
arm in the mid-position of rotation, the 
thumb of the mobilising hand is placed 
over the back of the ulna just proximal 
to the head, while the first and second 
fingers grasp the front of the shaft of the 
bone on the opposite side. The thumb 
and fingers are placed directly transverse 
to the long axis of the shaft of the bone. 
Now the elbow of the stabilising hand is 
placed up against the body of the manipu- 
lator (or, if the patient is recumbent, the 
whole of the back of the patient’s arm rests 
upon the couch), the wrist of the mobilising 
hand is fully dorsi-flexed and the head of 
the ulna is carried to and fro in antero- 
posterior direction. The mobilising force 
is impressed from the shoulder ; the 
fingers, wrist, fore-ai’m and elbow remain 



Fig. 119 Grip for performing the antero- 
posterior movement of the head of the ulna 
on the radius The fore-arm is held in the 
mid-position and the stabilising hand e.xerts 
control so as to prevent all movement of 
the joints of the patient’s hand and fore- 
arm except the movement of the ulna on 
the radius Note the transverse grip of the 
mobilising hand on the neck of the ulna 
The mobilising force is impressed bv 
movement of the shoulder The range of 
movement is seen in Figs 120 and 121 
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back\s ards upon it lu order 
to perform this mo\ cment 
the stabilising hand grasps the 
fore-arm of the jiaticnt just 
j)ro\imal to the urist joint 
and places the fore-arm in 
full siipinition (See Figs 
122 123 and 124 ) 1 he thumb 
of the mobilising hand is then 
placed against tlie upper end 
of the fore-arm of the patient 
^^lth the thenar eminence 
resting directh o\ er the head 
of the radius Xou the 
stabilising hand flexes the 
patient s elbou in supination 
until the mobilising hand is 
u edged firmh m the angle 
formed between the front of the forc-aim and the fiont of the arm The 
thumb in the crease of the elbow w Inch exerts the mobilising force now remains 
firmh fixed while the other hand whieh has hitherto mainlv acted ns a 
stabilising hand swings the patients foie-arm lound into pionation thus 
driMng the upper end of the indms firm\\ against the thumb which is lesting 
in the crease of the elbow This hand at tlie same tune increases the backwaid 
pressuie thus exerted b\ a slight mo\emcnt of juonation of the fore-arm 
Hence, strictlv speaking it is not accuiate to speak of cither hind as stabilising 
or as mobilising since when the final impressed foicc is excited both hands 
must work in unison 

Movements Under Yoluntarj Control 
hen it comes to the pci formance of those mo\ enients that arc undci 

\oluntar\ contiol it will be 
obMous from what has al- 
rcad\ been said that considci- 
ations arise \ci\ similai to 
those which weie made 
when pci forming flexion and 
extension of a metacarpo- 
phalangeal joint In otlici 
wolds unless the lower end 
of the radius is fiee to slide 
aiound the head of the ulna 
definite injur\ will be done 
to the ligaments on the front 
or at the back of the inferior 
ladio-ulnar joint h^ foicible 




Fir lio To ••how how tlu lase of the ndiu:» ••hould I'e mo\ cd 
orouml iht head of the ulna durin, tht performanct of th- 
movtmtnt of promtion Both thumbs rest on thi back of 
the radius and the mdix finutr of thi hand holding the 
head of the ulna is cnrlctl up •<► as to tmbract it (See 
Fu lit* btlow ) 
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In a forward direction, however, there is no such impediment (see Fig. Ill, 
p. 100), and if forces are allowed to act which will tend to pull the head of the 
radius directly forward, the “give” of the orbicular ligament is sufficient to 
allow a most deleterious forward movement of the head of the radius on the 
ulna to take place. The most likely force to cause this displacement is the 

Fig 122 To show how the mobilising force 
can be impressed against the upper 
surface of the head of the radius when 
the thenar eminence of the mobilising 
hand is gripped between the opposing 
surfaces of the front of the fore-arm and 
of the arm when the elbow is flexed 
Unfortunately, no X-ray reproduction of 
this movement is possible owing to the 
impossibility'^ of eliminating overlapping 
shadows thrown by the mobilising hand 
In practice, a far greater degree of 
flexion of the patient’s elbow is enforced 
(Cf Fig 124 ) Here, less flexion is 
shown for the sake of clearness of 
reproduction 




Fig 123 To show the end of the movement begun in 
Fig 122 Note the pronation of the patient’s fore-arm 
and the fact that the hand resting over the anterior 
aspect of the head of the radius has not altered its 
position of pronation materially in spite of the increased 
flexion of the elbow {Cf Fig 124 ) 


Fig. 124 The same position as Fig 123 
seen from behind Here the photo 
seems to show the thenar eminence 
pressing on the radius at a consider- 
able distance from the elbow This 
is mainly a photographic misrepre- 
sentation, as the patient’s arm is 
almost in a horizontal position, and 
the fore-arm foreshortened 


sudden and unco-ordinated pull of the biceps tendon. As the result, if a 
“seizing-up” takes place, it is inevitable that the upper end of the radius will 
come into contact with the lower end of the humerus when the elbow is flexed, 
at a much earlier period than occurs during normal phj^siological movement. 
Therefore, if full flexion of the elbow is limited to a minute extent, and yields 
a sensation of weakness or of pain, it is always worth while first to pull the 
radius downwards on the ulna and then to press the head of the radius 
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back\\ards upon it In ordei 
to perfoim this mo\cment 
the stabilising liand gi asps the 
fore-arm of the patient just 
proximal to the ^^llst joint 
and places the foic-aim in 
full supination (See Figs 
122, 12 J and 124 ) The thumb 
of tlie mobilising hand is then 
placed against the nppei end 
of the fore-aim of the jiatient 
with the thenar eminence 
resting diicctly o\ei the head 
of the ladius Now the 
stabilising hand flexes the 
patient’s elbow in supination 
until the mobilising hand is 
wedged firmly in the angle 
formed between the fiont of the fore-aim and the fiont of the arm The 
thumb in the erease of the elbow which exei ts the mobilising force now lemains 
fiimly fixed, while the other liand, which has hithcito mainly acted as a 
stabilising hand, swings the patient’s fotc-aim lonnd into pionation, thus 
driving the upper end of the ladius firmly against the thumb which is resting 
in the crease of the elbow This hand at the same time increases the backw aid 
prcssuic thus exerted b\ a slight mo\cmcnt of pionation of the foie-aim 
Hence, stneth speaking, it is not accurate to speak of cithei hand as stabilising 
01 as mobilising since, when the final impicsscd foicc is cxeitcd, both hands 
must work in unison 

Movements Under Voluntary Control 
When it comes to the pciformancc of those mo\ements that aie undci 

\oluntarv control it will be 
obMous from what has al- 
ready been said that considei- 
ations aiise \eiy similai to 
those which weie made 
when performing flexion and 
extension of a metacaipo- 
phalangeal joint In othei 
words, unless the lower end 
of the radius is fice to slide 
around the head of the ulna, 
definite injury will be done 
to the ligaments on the front 
or at the back of the mfeiioi 
ladio-ulnar joint b} forcible 



Tig 12G To show the end of the movement becun in rm 
(>e«. above) 



nr 125 To show how the bise of the radius should be mov ed 
around the head of the ulna durin^ the performance of the 
movement of pronation Both thumbs rest on the back of 
the radius and the index fmRer of the hand holding the 
head of the ulna is enritd up so as to embrace it (See 
Tig 12fi bilovv ) 
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movement. The shaft of the ulna just above the head is not very substantial, 
leverage is great and the exercise of undue force may even cause a spiral fracture 
of the lower end of the shaft of the ulna, twisting off the head of the bone. 
Therefore, in order to perform rotation of the radius on the ulna the shortest 
possible leverage should be employed. To perform pronation, the stabilising 
hand supports the hand of the patient and fixes the elbow at a right angle ; 
the first finger of the mobilising hand is then bent into the form of a hook 
corresponding to the grip already described for the manipulation of the joints 
in the neighbourhood of the ulnar meniscus. (See Fig. 100, p. 95.) The 
thumb rests transversely across the back of the lower end of the radius and 
the impressed force is exerted by the adduction of the thumb of the hand on 



Fig. 127 To show the alternative method of 
moving the base of the radius around the 
head of the ulna during the performance 
of supination Note that the index finger 
of the mobilising hand is curled around 
the head of the ulna (See Fig 128 ) 



Fig 128 To show the end of the movement 
begun in Fig 127 It can now be seen 
how the hook-like grip of the index 
finger around the head of the ulna levers it 
forward while the thumb presses at right 
angles to the anterior surface of the radius 
to push it backwards as well as into 
supination 


the ulnar side towards the first finger during the whole range of movement 
of the radius round the head of the ulna. (See Figs. 125 and 126.) 

The alternative grip for performing supination is seen in Figs. 127 and 
128. When performing this movement, the hook formed by the first finger is 
placed around the lower end of the shaft of the ulna on the dorsal aspect while 
the thumb levers the lower end of the radius round, being placed transversally 
across the lower end of the radius. 

Sometimes it may be necessary to expend a somewhat greater degree of 
force in order to secure the desired movement, but it must be applied so that 
the shaft of the radius is swung directly round the lower end of the ulna. In 
this event, to perform pronation, the palmar aspect of the thenar eminence of 
the stabilising hand is placed over the palmar aspect of the lower end of the 
ulna, while the corresponding part of the mobilising hand is placed over the 
back of the lower end of the radius. Both wrists are fully dorsi-ficxed, and the 
mobilisino- hand on the back of the radius exerts an antero-postcrior pressure 
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FORE-ARU ROTATION 

\ ei ticalh against it Tlie liaml on the opposite side of tlic ulna i emains immo- 
bile ancl tlie mobilising force is impicssed from the shoulder on the side of the 
mobilising hand In oidci to peifoim supination nitli a coiiespondmg grip, 
the position of the hands IS lereiscd (See Figs 120andl.i0) 

It IS rital to lemembei that, nhen peifoimmg eitliei of these two move- 
ments, the diiection of the impicssed mobilising foicc must mraiiably be 



Fio 129 To show the iltcrniti\e grip lor 1 ig 130 To show the j,rip for performing 

rotating the radius around the lower end supination of the fore nrm 

of the ulna This shows the grip (or 
pronation 

vertical to the long axis ot the shaft of the radius , moieo\ ei , it must also be 
directly paiallel to the position of the stabilising foi e-arm Consequently, 
^\lth e\ery little gam in the movement of rotation the position of the giip 
of both hands lequiies alteration 

It must also be icmembercd that in pronation the head of the ulna foims 
a marked prominence on the doisum of the fore-arm, vhiJe m supination this 
almost -sanishes This gi%es the mam clue as to the piessuie to be excited 
bv the two hands 




CHAPTER IX 


THE ELBOW 


Anatomical Considerations 

The elbow joint primarily consists of the articulation between the greater 
sigmoid cavity of the ulna and the lower end of the humerus. As has already been 
seen, the position of the head of the radius in relation to the humerus is not a 
stable one ; and, this being so, the only positions during normal movement in 
which the upper end of the radius is actually in close contact with the lower end 
of the humerus are full flexion and full extension. Doubtless, in the movements 
of ordinary life, when the elbow is flexed and extended the head of the radius also 
rests lightly upon the lower end of the humerus, but from the point of view 
of manipulation it is wise to consider this position as not being a stable one. 

When we examine the articular facet in the greater sigmoid cavity of the 
ulna (see Fig. 110, p. 99), we notice at once the high ridge that separates the 
whole surface into two parts, not only the vertical part but also the horizontal 
part. This ridge fits accurately into a corresponding groove on the lower end 
of the humerus. (See Fig. 113, p. 101). When, however, we come to examine 
this groove, we find that it narrows at the upper limits in front and behind 
(see Figs. 113 and 114), and therefore is broader at a distance from these two 
limits. Thus, although there can be no lateral deviation of the olecranon on 
the humerus in full flexion or full extension of the elbow, in the intermediate 
positions this movement becomes possible. 

Then, too, in full flexion, the beak-like prominence of the tip of the 
coronoid fits accurately, and with no margin, into the fossa above the ulnar 
articular facet on the anterior aspect of the humerus. In similar manner 
the beak-like projection of the tip of the olecranon fits accurately into the hollow 
of the olecranon fossa of the humerus in full extension of the elbow. When 
movement is driven home in either direction the fit of the two facets is nearly 
exact, particularly that between humerus and olecranon. 

If we now examine the fit at any point between full flexion and full 
extension we find that the articular facet on the humerus is wider than that 
on the ulna, and so lateral mobility must become possible at all these points. 

Then, too, the inner side of the facet on the humerus throughout the whole 
range is raised — banked-up as it were. This causes an oblique setting of the 
inner part of the joint surface, and is responsible for the formation of the carry- 


ing angle. . i i i 

The hollow on the articular surface of the humerus into which the corre- 
sponding ridge on the ulna fits from above downwards is to all intents and 
purposes exactly antero-posterior throughout its circumference.- 
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ARTICULAR FACETS OF THE ELBOU' 


It IS \vorth\ of notice tliat when the elbow is bent to about 10 degrees 
from full extension the naiiowcst part of the artieulai surface of the greater 
siffmoid ca\iU is directU opposite the broadest part of the coiicspondmg 
sin face of tliehumerus Here we sec the reason why the lateial mobility ot 
the foie-aim on the arm is greatest m this degicc of flexion of the elbow 

FinalK when we mcw the contour of the edge of the hiimeial articular 
facet from the side (sec Fig 131), it will be seen that, although it is roughly 
eiicular if the cur\c were completed, at the upper end there would be a 
definite flattening ]Moico\er, the humcial origin of 
the internal lateral ligament is placed lather behind 
the central point of the main aic It follows of 
netcssih, theicforc, that this lateral ligament is moic 
taut when the elbow is bent bevond 30 dcgiees fiom 
the straight than it is w hen flexion is not so pronounced 
This ligament remains iclati\ely slack when the elbow 
is merel} stiaight, and docs not become taut till exten- 
sion passes on to a \ aiiablc dcgicc of what is commonl\ 
called hj pci -extension It is at this point tliat w e can 
sec the reason why the aiticulai facet on the coionoid 
IS set somewhat obliquely fiom behind downwaids 
and forwaids, as this stccis, as it wcie, the ulnai 
inseition of the ligament awa\ fiom the ccntial oiigm 
Thus, whcnh^pci-cxtensionbcgins, thcligamcntwhich no isi To show the con 
has so far been lelatneh slack begins to tighten again lower^S'^o/^^he 

as the mo\ement of the ulnar inseition has become humt.riiswhen\ie\\ecifrom 
eccentiic, till, when the limit of mo\cmcnt is reached, 

it allows no latcial play of the forc-aim on the aim match the arc of a circle 
On the outer side the same reasoning applies to that the continuation of 

, .11 J®ii ..1 the arc which would join 

part ot the ligament whicli passes down to be inseitcd the anterior and poswnor 
on to the ridge that runs downwards fiom the back of the articular sur 

.11 ® , . face IS flattened Also 

the lesser sigmoid ca\ it} note that the ongm of the 

internal lateral ligament is 



Movements Not Under Voluntary Control 
Traction 


not situated at the centre 
of the circuHr part 


As a preliminary to the manipulation of the elbow joint it is essential 
that the head of the radius should be pulled dow n quite firmly into the orbicular 
ligament befoie setting to woik on the othei movements which aie not under 
^ oUmtar\ contiol This is, stnctU speaking, a matter of manipulation of the 
radio-ulnar joints, and the technique is fulh described on pp 102-104 Then 
the head of the ladius must be pressed backwards as described on p 106, if 
an adequate degiee of flexion is possible if it is not, the technique must be 
rnoditied accordingl} b} a direct pull backwards on the upper part of the 
shaft of the bone while the patient is lecumbent and the elbow flexed to a 
right angle If this prcliminar} is omitted, and if the position of the radius 
is somew hat ele\ ated m the long axis of the fore-arm with regard to the ulna 
oi it it IS held somewhat forward in the lesser sigmoid ca^ ity, not only will the 
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subsequent manipulation fail, but a considerable amount of damage may be 
done if it is attempted, resulting in severe reaction. 

Grinding the Beak of the Olecranon into the Olecranon Fossa 

The traction can be applied with the same technique as that described 
for pulling the radius downwards in the long axis of the fore-arm, the only 
difference being that it should be applied in the long axis of the fore-arm in 
the fullest degree of extension of the elbow that is available. 

An alternative method is shown in Fig. 132. The grip on the carpus is 
the same but the 'position is reversed. The back of the arm of this hand is 
then brought into contact with the front aspect of the patient’s arm as near 
the elbow as possible merely as the result of flexing this elbow. When the 

“slack” has been taken 
up, further flexion will 
exert a powerful mohil- 
ising force in the long 
axis of the fore-arm 
upon carpal joints, 
radio-ulnar joints and 
elbow joint. 

When we come to 
the restoration of full 
extension the tech- 
nique is similar 
whether the patient is 
in the upright or in 
the recumbent posi- 
tion, though the latter 
position is perhaps 
easier for the opera- 
tor. When standing, 
the fore-arm is placed in full supination and the stabilising hand then holds 
the patient’s fore-arm against his own trunk, the Angers gripping the fore-arm 
just above the level of the wrist joint. This becomes the stabilising hand. 
The mobilising hand then grasps the outer side of the patient’s arm just above 
the elbow ; the wrist of this hand is fully dorsi-flexed. Then the lower end 
of the humerus of the patient is carried directly to and fro towards the side of 
the body of the patient and away from it. (See Figs. 133 and 134, p. 113.) 
In the recumbent position the stabilising hand presses the lower end of the 
fore-arm downwards upon the couch in full supination and the mobilising 
hand carries the lower end of the humerus to and fro as in the standing position. 

The mobilising force is performed entirely from the shoulder joint ; but, 
in order that the lateral movement may be performed, the patient’s elbow 
must be very slightly flexed at the time the movement begins. Then slowly, 
stage by stage, as the lateral movements are performed, the mobilising liand 
rises until the elbow is in full extension. The lateral movements to be 





Fig 



132 To show an alternative method of applying traction in the 
long axis of the fore-arm Flexion of the patient’s elbow is the 
mobilising force, as by this means the back of the operator's arm 
IS driven backwaj'ds on the front of the patient’s arm The two arms 
must be at right angles to one another For explanation of the 
mechanics of the movement see p 181, para 2 
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performed should be directed without variation in a line inwards and outwards, 
directly at right angles to the lower end of the shaft of the humerus. The 
result of this movement is, as it were, to grind the beak of the olecranon into 
the olecranon fossa. Normally, there is considerable range of hyper-extension 
at the elbow joint, and the extent of this should carefully be noted on the sound 
side before the movement is begun. When extension is complete, no lateral 
movement is possible, and the ligaments are in a state of tension. The faintest 
trace of release from the fully hyper-extended position at once allows a very 



Fig 137 Fig. 138 

Figs 137 and 138 To show the movement described as "grinding the beak of the olecranon into the olecranon 
fossa ” (137) shows the fore-arm earned over into radial deviation, and (138) into ulnar deviation, the 

elbow in both instances being slightly flexed 

Note that the space between the head of the radius and the humerus is much narrower in (137) than m (138), 
thus proving that the head of the radius is not in firm contact with the humerus once flexion has com- 
menced Note also the different relationship of the olecranon to the lower end of the humerus 

considerable range of lateral mobility of the olecranon on the humerus. Of 
necessity, this could not take place if the head of the radius were not able to 
move upwards and downwards in the long axis of the fore-arm with comparative 
freedom. Were it not free so to move, and were the lateral movement of fore- 
arm on arm to remain intact, the lateral ligaments of the elbow joint would of 
necessity be so slack that the stability of the joint would be lost. 

An exactly similar movement can be performed by changing the hand 
which grasps the lower end of the humerus above the elbow into the stabilising 
hand (see Fig. 135, p. 113), while the hand which grasps the fore-arm above 


MOVEMENTS UNDER VOLUNTARY CONTROL llj 

the w rist is turned into the mobilising hand In the upright position the elbou 
of the stabilising hand is fixed firmlj to the manipulator’s tiunk, while m the 
recumbent position the stabilising hand giasps the back of the humerus rathci 
than the side of it so as to fix the humeius while the fore-arm is adducted and 
abducted The lanpc of lateml moxcmciit is sliown in Figs l.‘3G, 137 and 138 
In Fig 13G the stabilising hand is giaspmg the cWmw 

Movements Under Voluntary Control 
Flexion and Extension 

Having succeeded in pci forming these mo\ ements, it is essential, w hethei 
the manipulation is being peifoimcd in mdci to sceme mticasc of flexion oi 
inciease of extension of the 
elbon , that the mo\ cmeiit of 
flexion should be pei formed 
fiist As a rule, unless flexion 
IS iclatweb free extension 
must uait If the moiement 
of extension is limited and 
we uisli to legam it, as full 
flexion as is anatomicalK 
possible should be sccuicd, 
and this must be coupled u ith 
the precautions ahead} taken 
to secuic that the head of the 
ladius IS pressed backwards 
in the oibicular ligament 
accoiding to the technique 
described on pp IOC and 107 
If flexion has been deficient, 
these simple manoemres will 
sometimes serve to i cstoic the 
mobility that has been lost 
The mam point about 
using foice either to flex or 
extend a stiff elbow is to issue a word of gra\e caution to anyone who sets out 
to manipulate an elbow in which the degree of impediment to movement is 
anything but ^ er} slight If the limitation of flexion is more than a \ er} few 
degrees, no attempt should e\er be made to secuic full flexion at one sitting 
After tbc hist dead point is passed a collai and cuff sling should be applied 
Although the dcsciiption of apparatus of this soit is not stiictK the func- 
tion of the present w ork, I ha^ ebecn advised so often to gi\ e a short description 
of the use of this m\ aluable method of treatment that I am tempted to > leld 
to pcisuasion The two main pnnciples on which it is founded aie that 
Patients as a geneial i ulc are able to i cstoie extension by \ oluntai } nioi ement, 
but not to lestoie flexion in the samemannei Pio\uled anv degiee of moie- 
ment is present, it is alw aN s w orth w hile to ti \ to see to w hat extent the flexion 



Tig 139 The cuff and colKr sling applied to assist supination 
of the fore arm as w cll as flexion of the elbow 
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can be restored by intermittent traction. For this purpose, a eollar is placed 
around the neck and another around the wrist. These two are joined together 
by tape or string as tightly as the patient will tolerate and the idea is that 
every movement of the shoulder (which therefore, must of neeessity be free 
to move), alters the traction on the lower part of the fore-arm bones. As 
the elbow moves forward, the traction tends to relax but as the shoulder 
travels baekward, there is bound to be a traetion on the elbow tending to 
flexion. Incidentally, this is a potent argument against the use of the cuff 
and collar in treatment of elbow fraetures in ehildren, unless there is synovial 
fluid between the fragments which will effectively prevent the formation of 
new bone. For these injuries, including simple dislocation of the fore-arm, 

the cuff and collar by itself, 
without limiting the move- 
ment of the shoulder in 
addition, allows a degree of 
freedom of movement vastly 
in exeess of the amount which 
should be allowed. Day by 
day the cord that joins the 
cuff round the wrist to the 
collar round the neck, is 
tightened, regardless of the 
fact that there may be some 
loss of extension. Then, when 
the hand has reached the 
position where the thumb can 
rest on one side of the neck 
and the index Anger on the 
other side, the traction of the 
cord is somewhat relaxed. 
The next day the patient is 
asked to restore the full 
degree of flexion that had 
been secured by purely volun- 
tary muscle action. If this is impossible, the cord is tightened again for a few 
days before the process is repeated. As soon as the voluntary return to 
flexion has been restored, the traction of the cord is relaxed further say by 
about an inch, and the next day, if the range of voluntary flexion has not 
been lost, a further lowering of the cuff is allowed. And so we proceed until 
the voluntary flexion is found to be diminishing. Directly this is noted, the 
cord is tightened again until the original degree of flexion has been ly stored. 
Two days later the process is repeated and it is usually wise to continue the 
process at least until the movement from flexion to 20 degrees of extension 
beyond the right angle is under voluntary control. Once this degree of freedorn 
of movement is restored, it is usually possible to remove the support and 
continue active training of the triceps action so as to restore the lost extension. 



Fig 140 The same as 139, but the support now assists 
pronation 



FLEXION AND EX7^ENSI0N 


But c^eu so, should the \io\\ci of full \olimtai> flexion shou anv sign of 
being lost afrain, the eiiff and collai tiactioii must be icsumed immediately 
until the oirginal degiee of flexion has been icstoied It is no uncommon 
e\ent foi foic-aim lotation to be lost simiiltancoush uith the loss of elbou 
mo^ ement, and m this e\ cnt, it is quite cas\ to aiiangc foi the cuff and collai 
piinciple to be applied uhile apphing lotation m cithei ducction The 
photogiaphs shoun should be self-cxplanatoiv (See Tigs 130, 140 and 141 ) 
lYhen slinging in pronation, aslioitposteiioi splint ma\ bcicquiicd toprcient 
the tendency to u list di op (See Fig 141) 

So, too, if extension is limited moi e than \ eiy slightl v, no attempt should 
be made to foice full extension IVlule performing flexion it is aluays uise to 


place the patient recumbent 
uith the stabilising hand 
placed between the back of 
the patient’s humeius and 
the couch, in such a position 
that the low er end of the bone 
can be giasped firmlv betw een 
fingers and thumb Then the 
patient’s foie-aim is fuUv 
supinated and the hand is 
led upwards towards the 
shoulder As soon as the 
limitation of mo\ ement is 
reached, piessure is exerted 
until the first dead point has 
been passed In no circum- 
stances should anj further 
movement be impressed In 
order to ensure that this shall 
be so, the hand responsible 
for the mo^ ement of the fore- 



arm should gllp the fore-arm Fjg 141 TosHow how both elbow flexion and pronation 
not lower than the middle of can be increased b> altering the position and 

+l->o iilt-iQ obltquitv of the support It also shows the need for 

Llie uma a posterior wnst splint 

So, too, when performing 


extension in the lying position the stabilising hand rests upon the front of 
the humerus and presses it firmlv down upon the couch The mobilising hand, 
again grasping the fore-arm not lower than the level of the middle of the ulna, 
holds the fore-arm m supination and presses it downwards towards the couch 
The thumb of the mobilising hand should rest on the head of the radius so as 
to press it backwards firmh while the extending mobilising force is applied 
with the other hand (C/ Fig 142 ) Once more, as soon as it is felt that the 
smallest degree of inci eased range of movement has been gamed, the 
movement must cease instantly 

It must always be kept in mind that forcibly to move the elbow m either 
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direction after the first “dead-point” has been passed is liable to lead to the 
utmost disaster. It is true that there is slightly less danger when restoring 
flexion than when trying to increase extension, but it is far better to err on 
the side of safety even when trying to increase the range of flexion. Neglect 
of this warning is always liable to lay undue strain upon the internal lateral 
ligament. This causes undue traction on the bone at the humeral origin, which 
here consists almost entirely of cancellous tissue. The bone is more friable 
than the ligament, and comparatively little force is needed to cause damage to 
be done to the surface of the bone. The result of undue tension on this bone 
is the exact equivalent, from a clinical standpoint, of fracture without dis- 
placement of the internal epicondyle. It is common knowledge that, if move- 
ment is enforced after this accident, or after a fracture through the olecranon 

fossa, an excess of callus will be formed 
which will impede the full restoration of 
function for at least nine months and, 
possibly, longer. Indeed, it may prevent 
complete' recovery from taking place 
at all. 

When it appears that full extension 
has been secured it is wise to confirm this 
by the following manoeuvre. One hand 
is placed round the back of the patient’s 
humerus just above the elbow joint ; the 
other hand then secures a loose grasp of 
the region of the patient’s wrist. The 
fore-arm is then carried up in a position 
of mid-pronation over the front of the 
chest into full flexion, and then it is 
carried downwards so as to increase the 
carrying angle to the uttermost extent, 
full supination being added slowly. 
Gradually the fore-arm is led downwards towards the extended position, 
pressure calculated to increase the carrying angle as far as possible being 
still maintained. (See Figs. 143 and 144.) Then, when the limit of movement 
is reached, and it appears that the elbow is fully extended, the hand grasping 
the lower end of the humerus must be rigidly fixed while the mobilising hand — 
after once more making sure that supination is complete — carries the fore-arm 
over towards the side of the patient’s body. This involves the carrying of 
the inner side of the patient’s humerus forcibly up against the flexed fingers 
of the stabilising hand. In this way the carrying angle is reduced to a minimum, 
and the movement is often accompanied by a loud snap. 

The extreme importance of paying due attention to this reduction of the 
carrying angle, when trying to secure full extension, may be seen by placing 
the patient on the couch with the palm of the hand facing directly upwards 
towards the ceiling. The carrying angle is reduced to the full extent and then, 
with the palm still facing up towards the ceiling, the carrying angle is gradually 



Fig 142 To show how the thumb of the 
mobilising hand should guard the head of 
the radius during manipulation designed to 
increase extension in a stiff elbow (standing 
position) 


no 


THE CAlUiYING ANGLE 

inci eased, oi apjiarently so, until it appeals on siipcificuil inspection that this 
earning angle has been inci eased (loughlv speaking) to a light angle 11 
the hand is now raised to the \citical, it will be found that an\ tiling up to 
00 degrees of pronation has been 
used to cam out the appaient 
inciease in the caiiving angle 
{See Figs 1 1 j, 14G and 147) 

Hence it comes about that, w hen 
the patient is in the lecumbent 
position, the fact that the palm 
of the hand looks diicclh up- 
waids IS not conclusi\c pi oof 
that full supination has been 
secured, and the onh wa\ in 
which we can possibh be cei- 
tain that extension of the 
elbow IS full and complete is 
by reducing the canjing angle 
to the uttermost extent 

So far as the mitioi joint 
lesions of the elbow arc concerned, it will thercfoie be seen that no one 
manipulation can be considered adequate or suitable ns a remedy foi all the 
conditions which mas be picscnt in this joint Foi one patient it ma> only 
be necessary to pulfthe head of the ladiiis downwards into the orbicular 

hgtiment , for anotbei it may be 
nccessaiy to press it upwaids 
thiougb the oibiculai ligament 
A thud t} pe of injui\ may leqmic 
the pressing of the head of the 
ladius directly backwaids in full 
flexion, w hile yet another may 
call foi the “gimding” of the 
beak of the olecianoii into the 
olecranon fossa 

It IS sometimes taught that, 
duiing the performance of man- 
ipulation for the treatment of a 
so-called “tennis-elbow exten- 
sion should be pei formed with 
the foi e-arm held m pronation 
and with wiist palmar flexed and 
the fingeis fully flexed As a 
means ot sti etching muscle fibres this particular manipulation has justification, 
ana especmll) if it is desired to lay tension upon the fibres of the muscles of 
the extensor gioup, when these iiaie sustained injur\ as the result of strain oi 
o\er-\ise Ihis, ho«e\ei, has nothing to do luth Joint manipulation, if bj 



Tig 144 To show the end of the mo\ement illustrated 
in Fig 143 to secure the full defjree of extension of 
the elbow The carr> mg angle is now being reduced 
to the uttermost extent bj the hand which grasps 
the patient s humerus 



I IG 143 To show how to make sure tint the last few 
degrees of full extension of the elbow Invc been secured 
This shows an intermediate stage m the mo'cment when 
the fore arm %•> bcink earned out towards full extension 
The carr>mg angle is being increased to the utmost 
extent (Cf Fig 144) 



120 


THE ELBOW 


this we understand the 
remedying of some patho- 
logical condition directly 
associated with a joint. 
So far as the manipula- 
tion of the joints them- 
selves is concerned the 
technique described is 
complete and should be 
entirely adequate. If the 
pathological condition 
which impeded perfect 
function is present in the 
muscles, then manipula- 
tion is only one remedy 
amongst many, and often not one of the most effective. It is true that the 
joint manipulations can all be performed with the fore-arm pronated, and 
often enough, no doubt, they would be successful in attaining the desired end. 
There is, hoM’’ever, no question that we can ensure the securing of the full range 
of extension more certainly if the fore-arm is supinated than if it is pronated. 



Fig 145 To illustrate the beginning of the movement described in 
the text as increasing the carrying angle while the patient is 
recumbent (C/ Figs 146 and 147 ) 



Fig 146 To show that, when the move- 
ment begun in Fig 145 has been 
carried to the point where the elbow 
is flexed to a right angle, supination is 
not complete even though the palm of 
the hand continues to face directly 
upivards (See Fig 147 ) 



Fig 147 To show the degree of prona- 
tion which is restored during the 
movement begun m Fig 145, when 
the elbow is flexed to a right angle 
and the humerus is internally 
rotated so as to bring the fore-arm 
to the vertical It is plain that if 
the humerus is externally rotated 
again from this position, the palm 
of the hand will still face directly 
upw’ards 



CHAPTER X 

THE SHOULDER JOINT 


Anatomical Considerations 

Periiai’S the question most often asked b\ those inteicsted in the 
manipulation of joints is manipulation of the shoiildci should be so fai 
moie difTicuIt to pull throurrh to a satisfattois teimination than that of am 
other joint The ans\\ cr is, fust that the i>h\ siological mo\ cment of the joint 
has been inadequateh studied, and that, thciefoic, tlic nio\ements arc too 
often perfoimed uith a fault) technique, and a second and almost equally 
important reason is that the t'cmptation to do moic than is m ise seems to o\ ei- 
come eien cxpeiicnccd operators ulicn handling a shoulder, moic leadih 
than Mhen the} arc manipulating othci joints Ilcie almost moie than 
anjuhere else, it is desirable to know uhat is the normal langc of mo\ement 
for the indiMdual I have on scicial occasions been asked to see a candidate 
foi one of tlie Plusical Training Colleges, uho lias been rejected b} the 
authorities simpU because the backyard mo\emcnt of the shouldeis uas 
insufTicicnt to stand the strain yliicli Mould be placed upon them dining the 
ordinar} course of tiaming, and though the tissues i\eie peifcctly noimal, 
it has been a difficult and sometimes a long and tedious business to add the 
degree of elastlclt^ nccessai} for the pcrfoimance, yhen the tissues aie 
strained, of the icquired mo\emcnt An\ attempt to secure by sheer force 
a degree of moi cment beyond the range of the normal for the mdi\ idual m ill 
only lead to disaster A third point that is occasionalh o^eilookcd is the 
difference between mos cment of the shoulder joint and movement of the 
scapula Tlie first consists of the mo\emcnt of the head of the humerus on 
the glenoid, the second of the scapula on the chest wall 

If we read through the usual dcsciiption of the mo%ements which are 
performed at the shoulder, and then compare it with the dcsciiption of the 
mo\ements performed at the hip joint, we aic at once struck b} an appaicnt 
similarity , yet the most superficial obseri ation can only lead to the conclusion 
that the mechanism of the mo^ ements m the one joint is entire!} different 
from that m the other To begin with, theie is no ligament in the shoulder 
joint connecting the ccntie of the head of the humerus w ith the glenoid The 
ligamentum teres is absent The neA.t consideration is that, whereas the 
acetabulum is shaped so as to enclose a sphere, the glenoid is pear-shaped 
and relatii el} flat, and not onl\ so, but the neck of the pear is set obliquel}” to 
the mam pait of the surface FinalU, when we compare the lelatn e sizes of 
the heads ol the humerus and the femur, it will be found that the articular 
taect on the humerus is ^ er} much bigger than the portion of the surface of the 
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glenoid with which it articulates at any one 
time, whereas the head of the femur is 
invariably of smaller diameter than the cavity 
of the acetabulum into which it fits. 

These very clear and simple anatomical 
considerations lead plainly to the conclusion 
stated above, that, however much the move- 
ments of the two joints may correspond with 
one another, the mechanism of the movements 
is entirely different. The explanation of the 
difference in movement in the two Joints lies 
in the answer to the question : “Why is the 
glenoid pear-shaped ?” (See Fig. 148 .) 

To answer this question we must first 
consider the nature of the physiological move- 
ment of the humerus on the glenoid, and also 
the reason for, and effect of, the presence of 
the ligamentum teres in the one joint and 
its absence in the other, in so far as this affects 
the nature of the movement of the joint. 
When an ordinary individual with normal movement is standing with the 
arm hanging loosely at the side, a palpating finger placed just external to the 
tip of the acromion is conscious of a hard, resistant mass directly beneath it. 
Then, as the arm is raised away from the side, and particularly if the deltoid 
is relaxed, a point is suddenly reached when this hard lump disappears and 
the palpating finger drops, as it were, into a pit. (See Figs. 149 - 152 .) The 
mass of bone has vanished ; on lowering the limb to the side it re-appears 



Fig 148 To show the pear-shaped 
contour of the glenoid 



I-IG j4U 'Jo show how the palpating 
finger placed just external to the 
outer side of the acromion rests upon 
the upper end of the humerus uliile 
the arm is hanging by the side 
(C/ Fig loO) 



Fig loO Toshowhowthepalpatmgfinger 
placed as shown in h'lg 149 drops into 
a space below the outer lip of the 
acromion when the arm is abducted It 
began to drop into the hollow when ab- 
duction had reached a little more than 
30 degrees (See Figs l.U .and 
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Fig 111 The \ ra\ photograph shows how 
with the arm to the sale the upptr end 
of the humerus projects well bi.\Qnd tbt 
tip of the acromion to the niitir side 
and it IS plain that if the arm were 
abducted without an\ slipping down 
wards of the head of the bone on the 
glenoid the soft structures between the 
head of the humerus and the acromion 
must be nipped The long Hat surface 
shown on the head of the bone changes 
Its plane from that of a line sloping 
shghtlj downwards and outwards to one 
that slopes downwards and inwards 
when the mo\emcnt of abduction has 
not adaanced \erj far (Se« I ig Hi) 



1 10 


111 




1 lo 112 In this photograph the head of the 
humerus has mo\cd through roughh 
half the full moaement of abduction 
Note that the flattened surface of the 
upper end of the humerus is now oblique 
to an extent that it is parallel with the 
outer end of the clavicle and that the 
prominence of the point of the shoulder 
seen in Fig 111 has alreadv bCcUn to 
vanish underneath the acromion without 
materiallv altering the space between 
the two bones The other point which 
shows verv distmctl> is the difference m 
shape of the bonv contour of the axilla 
In Fi^ 111 the arch is almost Gothic 
in Flo 112 It IS more of a flattened 
Norman tjpe I inallv there is quite a 
large part of the articular surface no 
longer m contact with the glenoid 
whereas in Fig ill the glenoid projects 
below the lowest part of this articular 
cartilage 


lie lo2 



122 


THE SHOULDER JOINT 

glenoid with which it articulates at any one 
time, whereas the head of the femur is 
invariably of smaller diameter than the cavity 
of the acetabulum into which it fits. 

These very clear and simple anatomical 
considerations lead plainly to the conclusion 
stated above, that, however much the move- 
ments of the two joints may correspond with 
one another, the mechanism of the movements 
is entirely different. The explanation of the 
difference in movement in the two joints lies 
in the answer to the question : “Why is the 
glenoid pear-shaped ?” (See Fig. 148 .) 

To answer this question we must first 
consider the nature of the physiological move- 
ment of the humerus on the glenoid, and also 
the reason for, and effect of, the presence of 
the ligamentum teres in the one joint and 
its absence in the other, in so far as this affects 
the nature of the movement of the joint. 
When an ordinary individual with normal movement is standing with the 
arm hanging loosely at the side, a palpating finger placed just external to the 
tip of the acromion is conscious of a hard, resistant mass directly beneath it. 
Then, as the arm is raised away from the side, and particularly if the deltoid 
is relaxed, a point is suddenly reached when this hard lump disappears and 
the palpating finger drops, as it were, into a pit. (See Figs. 149 - 152 .) The 
mass of bone has vanished ; on lowering the limb to the side it re-appears 




I'lG J4!) 'lo show how the palpating 
finger placed just external to the 
outer side of the acromion rests upon 
the upper end of the humerus while 
the arm is hanging by the side 
(C/ Fig 150) 



Fig 150 Toshowhowthepalpatmgfinger 
placed as shown in Fig 140 drojis into 
a space below the outer tip of the 
acromion when the arm is abducted It 
began to drop into the liollow when ab- 
duction had reached a little more than 
.30 degrees (See Figs 151 and 1.52 ) 
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IVhcic there is some 
impediment to the gliding mo\ e- 
ment of the head of the liuniei us 
on the glenoid \\hat must 
incMtabh happen, if tlic two 
mo^emcnts in question aie pci- 
foimed, is plain In abduction 
the upper end of the humcius 
it if cannot slip downuaids, 
Mill encountci the Ion ci suifacc 
of the aciomion Mith the in- 
cMtable icsult if foice is 
eveited that the soft stiuctuics 
M7 , the tMo sjmoMal sui fates 
mIucIi line the buisal space 
under the acromion, \\ ill be 
nipped betneen the two bones 
and an acute bursitis u ill be set 
up (See Figs 153-157 ) This 
IS a matter of \eiy serious 
damage which is often fai more 
difficult to remed} tlian the 
original trouble foi which the 
manipulation was pci formed 
The same applies to the pei- 
formance of forward flexion if 
the head of the humerus docs 
not slip downwards and back- 
wards on the surface of the 
gknoid In other words, if the 
function of a shouldei joint is 
not perfect, no attempt should 
ev er be made to put it through 
the full range of mo\ ement 
until we ha\c made absolutely 
ceitain that the head of tlic 
humerus is free to glide without 
impediment on the suiface of 
the glenoid m the diiections 
mentioned This has a diiect 
bearing on the order in whicli 
the \ arious mo\ ements of 
manipulation should be pei 



Fir llfi \ ra\ photoRraph to show the normal movement 
of the head of the humerus on the glenoid during nliduc 
tion of the arm for comparison with Fig l>7 in which 
the head of the humerus ts prevented from sinking down 
wards on the glenoid b\ pressure iipwircN on the fle\cd 
c11k>w 



Tig 137 Note that if abduction of the shoulder is now 
increased the upper end of the humerus must impinge 
on the lower surface of the acromion — the head of the 
humerus is pushed up bj pressure on the olecranon 
(C/ Fig 152 in which the olecranon is allowed to hang 
freelv ) 


forrned it is essential to ensure that the stiuctures at the back of the joint 
are free before any thing else is attempted 

Fuithci anatomical consideiations arc relati\eU of small importance 
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Fig 153 To show the normal movement o^ 
abduction of the shoulder joint, and how 
the head of the humerus drops downward 
m the glenoid to allow the upper end of 
the bone to glide under the acromion 
without impediment (C/ Figs 154 to 
157 ) 


apparentl}'- quite suddenly under the finger. If now the palpating finger is 
placed just in front of the outer end of the acromion, a similar mass of bone 
is encountered. On forward flexion this again suddenly disappears from 
underneath the finger when a certain degree of movement has been reached, 
and re-appears during the return journey. These two observations can mean 
only one thing, namely, that, during the ordinary physiological movement of 
the joint, the head of the humerus drops downwards in the glenoid in abduction, 
and downwards and backwards in forward flexion. It is in order that the 
head of the bone may perform these gliding movements on the scapula that 
the glenoid is shaped as it is. Unless this is kept in mind any forced movement 
of the shoulder is liable to be performed without due regard to the physiological 
laws of movement, and disaster will follow. 



Fig 154 To show how the soft 
structures underneath the acromion 
are nipped between this o\ erhanging 
edge of bone and the upper end of 
the humerus, if the latter does not 
glide downuards on the surface of 
the glenoid during abduction (C/ 
Figs 155 to 157 ) 



Fig 155 To show the position of the 
head of the humerus in relation to 
the glenoid when the former is 
lowered from the abducted position 
shown in Fig 153 till it hangs 
vertically, but without performing 
any gliding movement of the humeral 
head on the glenoid 
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Fig 159 Tins shoi's the norniil 
appearance of an \ ra\ photo^nph 
of the shoulder taken as nearl\ in 
the normal antero posterior position 
as possible It is noticcahlt that the 
head of the humerus overlaps the 
posterior part of the Rlenoid to a 
materia! extent The shadow shown 
b> the finders in the lower part of the 
photograph indicatis tin. highest 
level at which the\ could be in'crted 
into the axilla (See Fig IGOJ 



nr ro 



Fig ICO The elbow has been 
stabilised and the hand m the 
axilla IS now pulling the upper 
end of the humerus directlj awaj 
from the side of the patient The 
contour of the shadows thrown 
the scapula are almost identi 
cal with those shown m Fig 159 
and jet the upper end of the 
humerus has moved so far out- 
wards that not onlj is the 
overlap seen in Fig 159 removed 
altogether but a definite space 
has been revealed between the 
shadows thrown bj the two 
bones 


Fig 160 
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from the point of view of manipulation. The articular surface on the head 
of the humerus is, spherical for all practical purposes, though the sphere is 
less than half complete. To the outer side of the articular surface, and 
extending somewhat forwards, the great tuberosity juts outwards at a some- 
what lower level than the highest part of the articular facet. It is limited in 
front by the groove for the biceps tendon, which, if prolonged over the 
articular surface, would divide it into two almost equal parts (see Fig. 158), 
the inner being slightly the longer of the two. 

The depth of the very shallow hollow on the glenoid is increased by 
the glenoidal labrum which forms a fibro-cartilaginous ring attached to its 
circumference. Even when this is taken into account, the socket on to which 



Fig 158 View of the upper 
end of the humerus to show 
that, if the tendon of the 
biceps were continued above 
the top of the bicipital 
groove and was then passed 
over the head of the bone in a 
straight line, it would divide 
the head of the bone into 
two almost symmetrical por- 
tions Note also how the 
great tuberosit}"^ protrudes 
very far bej^ond the level of 
the edge of the articular 
surface 


the head of the humerus fits is a very shallow one. 
Also the whole surface of the glenoid can at one time 
cover only a relatively small part of the articular 
surface on the head of the humerus. Yet it is the 
pear-shaped prolongation that proves that the 
description of the joint as a true ball-and-socket joint 
is incorrect. To use this description is to ignore the 
gliding movement of the head of the humerus oh the 
glenoid during ordinary physiological motion. 

The ligaments of the shoulder joint play an 
insignificant part when considered solely in the light 
of their effect on manipulative treatment. The 
stability of this joint, more than any other, depends 
on the control of the muscles that govern the move- 
ments of the joint rather than on ligamentary control. 
One point in particular is, however, worthy of 
emphasis. This is that, when the arm is hanging at 
the side, the capsular ligament must rest in folds 
on the under- surface of the joint, since there must be 
enough slack material here to allow for enormous 
range of movement in the joint without stretching. 
Thus it comes about that, if an inflammatory condition 
within the joint has been present while the arm is 


allowed to hang by the side, the surfaces of the capsule must tend to become 
matted together ; the natural spread of the capsule is thereby lost, and, if 
the full range of movement is enforced in all directions, the capsule is almost 
certain to be injured severely. 


Estimation of Normal Movement 

The head of the humerus can be pushed upwards on the glenoid, forwards, 
backwards and downwards, and, finally, can be dragged away from the 
glenoid. This wide variety of movement is due to the fact that the stability 
of the joint is dependent on muscular action far more than on ligamentous 
control Hence it comes about that the movement of dragging the head of the 
humerus directly awav from the glenoid causes a very real separation of the 
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a twinge of pain Still, tlie (lifRculty of 
examining tlie ino\emcnt of the head of 
the luimerus on the glenoid is \ci> 
gicatly enhanced if the deltoid is not m 
a state of complete iclaxation In the 
recumbent position this dif[»cult\ is 
minimised 

As has ahead} been mentioned, it 
IS moie important when examining a 
sliouldei joint than when examining most 
other joints to asccitain what is the 
noimal langc of mo\cment of the 
indiMdual in question IlaMiig ascci- 
tamed this, one hand is used to suppoit 
the whole of the weight of the limb in the 
mannei shown in Figs 101 and 102 The 
other hand should lest upon the point of 
the shoulder m such a w a> as to be able 
to detect whcthei the gliding mo\cnicnt 
of the head on the glenoid takes place ot not, and whcthei the upper 
end of the bone appioximatcs to the acromion instead of dropping away 
from it The humerus is fust led foiwaid into forwaul flexion until the limit 



Tic H)3 To show how the nnqc of forward 
flcx:jon of the shoiildtr can be compared w ith 
that of the sound side while recumbent 



Tic 1C4 To show the examination of the moacment of 
external rotation when standing for comparison with 
the sound side 


Fig IG'j To show how the movement of 
extension backwards of the shoulder 
while the tlbow is btnt ma) bt per- 
formed with the patient upright The 
mam stabibiirif; control is exercised bj 
the full movement of the shoulder on 
the sound side 


movement is i cached , then, using tlie same gup, it is lec 
into bicknard flevion , and, thirdU, the aim is again placed against tin 
^'^''mmed, prefciabh with the same gup 
etimcs It IS dcsiiable to eompare diiectlj the movements on thi 
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Fig. 161. To show the grip for examining the movement 
of the head of the humerus on the glenoid while the 
patient is in the upright position. The examination in 
the supine position is shown in Fig. 162. 


two joint surfaces, as is shown in 
Figs. 159 and 160. Often enough, 
when for any reason the arm has 
been allowed to hang inert by 
the side,, the deltoid, partly no 
doubt on aeeount of inereasing 
weakness of the power of its 
fibres, and partly because it is 
physiologieally very diffieult for 
it to remain constantly in the 
same degree of tone for an 
indefinite period, will allow the 
head of the humerus to drop 
downwards on the surface of the 
glenoid. It may possibly be held 
that this is not an abnormal 


movement : but we must remember that there are no supportmg ligaments 
wliich are capable of preventing a very eonsiderable degree of dropping. Then 
the convex surface of the head of the bone will ultimatelv eome to rest against 
the, comparatively speaking, sharp surfaee of the edge of the glenoid, rather 
than resting, as it ought to do, on the smooth part of the artieular surfaee. 
The result of this is a definite irritation of the nerve supply of the joint at the 
pressure points, and is one of the not uneommon causes of that radiating 
pain throughout the arm, whieh is commonly referred to — ^mistakenly — as 
brachial neuritis. It is amazing to find the extent to which pain can radiate 

down the arm from this very sihiple cause. ‘ 

It frequently happens that merely pushing 
the head of the humerus upwards on the 
glenoid, and giving support to the olecranon 
for a short time, while the deltoid recovers its 
tone, will bring relief to a ^-ictim of the most . / ^ ; 

severe so-called “brachial neuritis," even / ^ 

when it is of very long standing. . 

The technique of manipulation varies so 
much according to whether the patient is in 

the vertical or the horizontal position that it i 

is wise to consider the movements quite ' ‘- 

separatelv according to which of those two 
positions is adopted. When the patient is in 
the vertical it is not so easy to establish whether 
the head of the humerus is ghding freely on 
the surface of the glenoid as when the patient mg the movement of the head of the 
is recumbent. Tliis is due to the difficulty 

most patients experience in relaxing completed the head of the bone can detect 

, ^ whether the upper end of the humerus 

while a movement is pertoimed tor tnem, do^^mwards sufficienti.v to 

particularly if the movement is liable to eaiise avoid contact mth the acromion 
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a tw ingc of pain SUU the ihiVicuUv of 
exaniining tlic nio\cment of the head of 
the humeius on the gfenoid is ^Cly 
greath enhanced if the deltoid is not in 
a state of oomplete icla\ation In the 
lecumbent position this difTieiilU is 
mmimised 

As lias alicadv been mentioned, it 
IS moic important when c\amimng a 
shonldei joint than w hen c\amining most 
otUei joints to ascertain what is the 
noimal langc of mo\cmcnt of tlie 
indieidual in question Having ascci- 
taincd this, one hand is used to siijijioi t 
the whole of the weight of the hmb in the 
manner shown m Figs IGl and 102 The 
other iiand should rest ufion the point of i a 
the shouldci in such a way as to be able 
to detect whether the gliding movement 
of the head on the glenoid takes place oi not, and whethei the upper 
end of the bone approximates to the aciomion instead of dropping away 
from it The humcius is fust led foiwaid into forward flexion until the limit 



n>3 To show how the ransje of forward 
flexion of the shouldtr can be compared w ith 
that of the sound &idt while recumbent 



: IG4 lo show the ex-imination of the movement of 
external rotation when stindmt. for comparison with 
the sound side 


Tig l65 To show how the movement of 
extension backwards of the shoulder 
while the elbow bent mav bt. per 
formed with the patient upright The 
mam sfibilism^ control is exercised 
the full movement of the shoulder on 
the sound side 


then, using the same grip, it is led 

bide and e'\termfrot"t’ the arm is agam placed against the 

bide and external rotation is examined, picferabh with the same grip 

Sometimes it ,s desirable to compare d.reetlj the mobe”s^n the 
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Fig 166 To show the same movement as 
illustrated in Fig 165, but now the elbow 
is straight and the fore-arm supinated so 
as to lay traction on the tendon of the 
biceps in the bicipital groove 


two sides instead of relying on memory to 
remind us of the range of movement on the 
sound side. Assisted forward flexion and 
abduction can only be examined with 
difficulty in this way in the upright position, 
though examination is easy enough when 
the patient is recumbent. (See Fig. 163.) 
It is, however, possible to examine the 
external rotation while upright, but the 
grip will have to be altered. (See Fig. 164.) 
The arms should then be carried in front 
of the body into adduction, and a useful 
guide is to discover how far the patient can 
reach round towards the back of the neck 
on the opposite side, but it must be remem- 
bered that this involves a wide range of 
movement of the scapula as well as of the 
shoulder. 

Then the examiner must pass round 
behind the patient, and backward flexion 
is examined, first with the elbow bent and 
then with the elbow straight and the fore- 
arm in supination. (See Figs. 165 and 
166.) The importance of this alteration in 


technique is to discover whether the biceps tendon is playing a part in any 
limitation which may be present. If the movement is apparently free while 
the elbow is flexed, but gives pain when the elbow is extended and the fore-arm 
supinated, we have almost certain proof that the trouble lies, in part at any 
rate, within the biceps tendon sheath. 

Finally, the hand is led round towards the back and the elbow is flexed 



■Ptr 1 67 To show the examination of the movernent of 
internal rotation of the shoulder so as to try to dis- 
tinguish between limitation of backward flexion and 
limitation of internal rotation 



Fig 168 To show how the movement of 
external rotation of the shoulder maj^ be 
increased with the patient upright {Cf. 
also Fig 188, p 141 ) 



EXAMINATION 

so as to tan\ the liaiul as fai as possible 
iip\\aid to\\aids the shouldci -blade of 
tlie opposite side (Sec Fig 107 and 
Fig 188, p in ) It IS impoitant to note, 
sliould this lno^ cinent appeal to be 
limited, that the limitation ma\ be due 
to inadequate mo\cmcnt of the bod\ of 
the scapula It ficqiicntl\ happens that, 

•\\hcn freedom of mobilit\ has been 
lestoitd to this bone, a \ei^\ definite 
increase of mo\enicnt upwaids behind 
the back ma} be sccui cd It is iinpoi tant 
also, should the mo\cment be limited 
to tij to dibco\ er A\hcthci the limitation 
IS due to lack of internal rotation oi to 
lack of back\\aul flevion, oi to both 
This can often be ascertained bj siippoi t- 
ing the u eight of the fore-aim uhile 
backuaid flexion is pei formed, and then 
b} obserMng the Ie\el on the back to 
■\^hich the back of the fore-aim, not the 
hand, can be raised (Sec Figs lC7and 
168, p 160) Sometimes it is appaicnt 


Ifl] 




Tig no To sho^\ tVie end ol the move 
mvnt begun in Fig 100 when a small 
degree ol forward flexion is added b\ 
side bending of the manipulator s 
trunk Note that the trunk is leaning 
well backward when compared with 
the position shown in Fig ICO m order 
to secure the upward pressure on the 
olecranon 


Fig 1C9 To show the grip for pushing the 
held of the humtrus upwards on the 
glenoid while the patient is upright This 
shews, how the mol>ilism(, force is denvccl 
from the trunk muscles Not onI> is the 
elevating force thus applied but a small 
range of flexion and extension is atldtd at 
the same time (C/ 1 igs 170 and 171 ) 
Note that the trunk of the manipulator is 
vertical 

that the point of the elboM cannot be can led 
far enough back to allow adequate flexion of 
the elbow, while at other times it mav be found 
that the back of the fore-arm is, as it were, 
glued on to the small of the back, and that any 
attempt to pull it awaj from this position 
causes undue pam, although no attempt is 
made to inciease the degree of lotation This 
part of the examination is usually more easily 
made in the \eitical than in the recumbent 
position If recumbent the patient must be 
placed m the side-lying position 

Movements Not Under Voluntary Control 
1 Pushing the Head of the Humerus 
Upwards on the Glenoid 
A In the Vertical Position 

In ordei to push the head upwards in the 
glenoid, when standing, a stabilising hand 
must be placed o\er the top of the patient’s 
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Fig 171 The same as Fig 170, except that 
the arm is now carried backwards by 
side-bending of the manipulator’s trunk 
in the opposite direction The patient’s 
elbow IS pressed firmly against the trunk 
throughout the movement 


shoulder so as to ensure that the eontour of 
the line whieh follows the margin of the 
trapezius never alters. In other words, the 
function of this hand is effectively to 
prevent any elevation at all of clavicle and 
scapula. The other hand, in this instance 
a second stabilising hand, grasps the 
patient’s elbow, the palm resting under the 
olecranon, and the patient’s fore-arm rests 
upon that of the manipulator. (See Figs. 
169, 170 and 171.) This hand then presses 
the elbow firmly up against the front of the 
chest of the manipulator, and the mobilising 
force is derived solely through the muscles 
of the trunk, which passes from a slight 
degree of flexion into full extension. A very 
considerable force may be thus exerted and 
this technique is not only useful in restoring 
movement, but it will also often help to 
solve the knotty problem whether the joint 
is in a fit state to manipulate or not. If there 
is active inflammation within the joint, this 


movement is always decidedly painful ; if it is safe to proceed, it is painless. 
B. Recumbent. 


To press the head of the humerus upwards on the glenoid when lying, 
the patient’s fore-arm is bent to a right angle and is raised forward into a few 


degrees of forward flexion. The stabi- 
lising hand is then placed between the 
couch and the top of the patient’s 
shoulder so that when the wrist is fully 
dorsi-flexed the fore-arm shall rest ver- 
tically with regard to the clavicle. (See 
Fig. 172.) The mobilising hand is then 
placed over the olecranon and the 
sternum of the manipulator is pressed 
down upon this hand. The mobilising 
force is exerted by allowing the weight 
of the manipulator’s body to fall forward 
so as to exert pressure, through the 
mobilising hand, upwards in the long 
axis of the humerus. The movement 
may be made a little more effective by 
swaying the body slightly, so as to lead 
the humerus to and fro through a few 
degrees of forward flexion and back 
again. There is no leverage. 



Fig 172 To show the grip for pushing tlie head 
of the humerus upwards on the glenoid while 
the patient is recumbent 


FOmVjnD PRESSUFE 

2 Pushing the Head of the Humerus 
Forward on the Glenoid 
A Jn ihc ]'ciUcal Position 

In oulei to pcifoim the foiwaid 
mo\cment of the head of the humcius 
upon the glenoid, the stabilising band 
assumes e\acth tlie same giip as the 
second of the tuo stabilising hands in the 
foimer moNcment c\tept that nou the 
Meb of the thumb is plated hon/ontally 
acioss the fiont of tlie patient’s aim 
(Sec Fig I7a ) The mobilising hand is 
then placed o\ei the bach of tin neck of 
the humuus, the foic*aim is nio\cd up 
till the ^\llst IS in full doisi-Oexion and 
the fore-aim bones aic exactly \cit»< al to 
the humeius Then <i fomaid tluiist is 
gi\en fiom the shouldci of the ouciatoi 
lingers, uiist and clbou should pla\ 
no part Tlicie is, foitunatoly, no need 
as a gencial rule to make use of this paititular moicmcnt , it is the most 
difficult of all to contiol, ns, in “taking up the slack,” i\c haic to aiiangc 
matters so that the scapula is fixed befoie tlic mobilising foice is impressed 
To stabilise the scapula in this position is by no means easy 
B In ihc Recumbent Position 

When 1 ecumbent it is u ell-nigh impossible to pull the head of the humci us 
fomard efficiently, though to a ccitain extent this can be done by fixing the 
back of the patient s humerus to the couch witli the stabilising hand uhile the 

mobilising band giasps the upper 
pait of tiie patient’s humci us 
fiom the inner side The diffi- 
cult} of this movement is to 
stabilise the scapula so that a 
large amount of the mobilising 
force mav not be expended upon 
moMng tins bone In order to 
Q\ ercomc the difficult} the 
patient’s elbow can be fixed to 
the couch by the gluteal region 
of the mampulatoi, and then a 
liand is loft free foi stabilising 
the scapula by placing it with 
the wiist fully dorsi-flexed 
o% er the acromion and outer end 
of the clai icle The mobilising 
hand then grips the back of the 



li& 174 To show the grip for pulling the head of tht 
humerus forward- on the glenoid the patir-nt being 
recumbent Note the method of sUbihsingthi patients 

elbow b> leaning the thigh oi er it I eni s 



I ir 173 To show the grip for pressing the hend 
of the IninKriis forwirtl on the glenoid the 
pttient htint, upright The patients arm 
i> shown in n position of gronter abduction 
than lb used in practice but this la (or the 
sake of clctrncss of \iew Note also that Ihc 
pnticnts tlbow is fixed firmlv to the side 
ol the mmiptihtor b trunk 



THE SHOULDER JOINT 

patient’s arm as near the axilla as possible and pulls 
directly forward away from the couch. There is no 
leverage. (See Fig. 174.) 

3. Pushing the Head of the Humerus Back- 
wards on the Glenoid 

A . In the Vertical Position. 

In order to press the head of the humerus back- 
wards on the glenoid the position of the two hands 
must be reversed from that adopted when pushing the 
head forwards. This is one of the most important 
movements of all, and to make it effective steps must 
be taken to see that the whole of the patient’s trunk 
is adequately supported. With this in view, the 
operator stands a shade behind the patient and 
places the foremost foot behind the feet of the patient. 
He then arranges that the back of the patient’s thigh 
should rest against the outer side of his own thigh, and 
in a similar manner the gluteal region and back of the 
patient’s trunk are fixed against the outer side of the 
upper part of his thigh and the lower part of his own 
trunk. (See Figs. 175 and 176.) The stabilising hand 
is then placed over the back of the scapula with the 
fingers vertically upwards and the base of the hand 
resting just below the level of the spine of the scapula. 
The fingers are then allowed to drop over the upper part of the shoulder, and 
the elbow is raised until the stabilising fore-arm is vertical to the scapula with 
the wrist fully dorsi-fiexed. Now 
the patient’s arm is carried into a 
slight degree of abduction so as to 
rest against the side of the manipula- 
tor’s trunk. The fore-arm of the 
mobilising limb supports the 
patient’s fore-arm ; the hand is 
placed directly over the front of the 
bone as near the axilla as circum- 
stances will allow. The elbow is 
then raised till the hand is fully 
dorsi-fiexed, and it is essential that 
the two fore-arms of the operator 
should now be exactly parallel with 
one another. To secure the accurate 
position of the hands is conipara- 
tively simple, but the stabilising 
forces need careful adjustment, as 
practically the whole of the trunk of 



Fig 176 To show a close-up view of the grip for 
pressing the head of the humerus backwards on 
the glenoid, the patient being upright The func- 
tion of the two hands is reversed when compared 
with the movement shown in Fig 173 Note how 
the patient’s elbow is rigidly fixed against the side 
of the manipulator’s body, while the stabilising 
hand over the back part of the patient’s scapula 
prevents this from an}^ backward movement 
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Fig 175 General view of 
the method of securing full 
stabilisation while pressing 
the head of the humerus 
backwards on the glenoid, 
the patient being upright 
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BACiaVARD PRESSURE 

both parties is engaged in 
the stabilising process The 
mobilising hand in fiont of the 
humerus is non in a position to 
“take up the slack,” and, nhen 
this IS done, to gn c a final 
impressed toree nhich mil cauj 
the head of the bone directly 
baeknards on the glenoid 
B In the Recumbent Position 

Piessing the head of the 
humerus baekward on the 
glenoid, when recumbent, calls 
lor the same stabilising grip as 
ne used m the standing position, 
t c , the patient’s elbow and the 
operator’s elbow arc both held 
at a right angle, the fore-arm 
of the patient lesting loosely 
upon that of the operator (See Fig 177 ) The stabilising hand then fixes 
the patient’s elbow against the chest of the operator oi against, oi upon, his 
knee, which is flexed so as to kneel upon the side of the couch Tlie thigh 
must be oblique The mobilising hand is then plated high up on the neck 
of the humerus with the fingers extending upwards o^ ei the deltoid, the wrist 
being fully dorsi-flexed, and a downward thrust at right angles to the shaft 
is exerted in an antcro-postenor direction No lc\ erage is exerted, and so a 
considerable amount of force may be expended By raising tlie suppoit of the 
patient’s fore-arm the mobilising force mn> be applied through -v arious stages 
of forward flexion , but, needless to sav, the direction of the mobilising 
force must alwajs remain at right angles to the shaft of the Jiumeius 

There arc some w ho teach that manipulation of the shouldei under an 
amcsthetic is best earned out with the patient seated m a chair In this 
position howe\er, it is ven difficult to perform the mo^ement we aie now 
considering at all, and to pel form it efficiently is impossible Yet it is the 
one mo\emcnt, which, abo\e all others, it is essential to free before perfoim- 
ing forward flexion or abduction In the standing position as has alieady 
been shown, the mo^ement can be performed with moderate efficienc\, but 
c\en so the method is not so satisfactory as when the patient is lecumbent 

4 Pulling the Head of the Humerus away from the Glenoid 

A In the Vtrtical 

In order to pull the head of the humcius away from the glenoid, m the 
upright position, the stabilising hand again assumes much tlie same grip as 
when pipsmg the head upwards in the glenoid, but now the mobilising hand 
IS placed against the inner side of the limb as near to the axilla as circum- 
stances allow (See Fig 178 ) The patient’s elbow is stabilised by securing 



I lo 177 To show the l,rjp for pushing the head of the 
humvTus backwards on the glenoid while the patient 
IS recumbent The manipulator kneels on the couch 
with his right knee on the couch and the back of the 
patient s arm rests upon its anterior surface 
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patient’s arm as near the axilla as possible and pulls 
directly forward away from the couch. There is no 
leverage. (See Fig. 174.) 

3. Pushing the Head of the Humerus Back- 
wards on the Glenoid 

A. In the Vertical Position. 

In order to press the head of the humerus back- 
wards on the glenoid the position of the two hands 
must be reversed from that adopted when pushing the 
head forwards. This is one of the most important 
movements of all, and to make it effective steps must 
be taken to see that the whole of the patient’s trunk 
is adequately supported. With this in view, the 
operator stands a shade behind the patient and 
places the foremost foot behind the feet of the patient. 
He then arranges that the back of the patient’s thigh 
should rest against the outer side of his own thigh, and 
in a similar manner the gluteal region and back of the 
patient’s trunk are fixed against the outer side of the 
upper part of his thigh and the lower part of his own 
trunk. (See Figs. 175 and 176.) The stabilising hand 
is then placed over the back of the scapula with the 
fingers vertically upwards and the base of the hand 
resting just below the level of the spine of the scapula. 
The fingers are then allowed to drop over the upper part of the shoulder, and 
the elbow is raised until the stabilising fore-arm is vertical to the scapula with 
the M^rist fully dorsi-flexed. Now 
the patient’s arm is carried into a 
slight degree of abduction so as to 
rest against the side of the manipula- 
tor’s trunk. The fore- arm of the 
mobilising limb supports the 
patient’s fore-arm ; the hand is 
placed directly over the front of the 
bone as near the axilla as circum- 
stances will allow. The elbow is 
then raised till the hand is fully 
dorsi-flexed, and it is essential that 
the two fore-arms of the operator 
should now be exactly parallel with 
one another. To secure the accurate 
position of the hands is conipara- 
tivel}'" simple, but the stabilising 
forces need careful adjustment, as 
practically the whole of the trunk oi 



Fig 176 To show a close-up view of the grip for 
pressing the head of the humerus backwards on 
the glenoid, the patient being upright The func- 
tion of the two hands is reversed when compared 
with the movement shown in Fig 173 Note how 
the patient’s elbow is rigidl}' fixed against the side 
of the manipulator’s body, while the stabilising 
Hand over the back part of the patient’s scapula 
prevents this from an}' backward movement 
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Fig 175. General view of 
the method of securing full 
stabilisation while pressing 
the head of the humerus 
backwards on the glenoid, 
the patient being upright 
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technique also has the a(I\ antaf;c that no stiain u hatei ei is placed upon the 
elboii The aim is laised ii itli the patient iccumbent into the a ertical as lar as 
it ill go in complete comfoi t If dealing \\ itli tlie patient s left limb, the 
of the arm is placed upon tlie top of the right sliouldei of the operator the 
tn o hands aie tlicii clasped i oiind the innei side of the iippci pai t ol the patient s 
arm as neai the axilla as possible The shouldei acts as a stabilising lorce 
iihile the tiio hands pull the iippei end of the humeuis diieetlj a\ia> fiom 
the patient’s glenoid, then the hands stabilise, acting as a fulcium, iihile 
the operatoi’s shouldei presses the lower end of the humerus towards the 
patient’s trunk The lc\ ci age is compai atl^ cU small, but the amount of force 
that can be excited is \eiv 
consideiable , morco\ei it is of 
considerable scivice that the 
traction can be applied not onU 
^\lth the patient’s aim in the 
\ ertical, but w ith the humerus m 
more than one position of abduc- 
tion and for^^ard flexion There is 
nothing to be gamed by attempt- 
ing to periorm the mo\cmcnt 
in nn\ degree of abduction 
be>ond 43 degiecs (Sec Fig 
180 and compare \Mth Fig 185 ) 

5 Pressing the Head of the 
Humerus Downwards on 
the Glenoid 
A In Hit Vertical 

Pulling the head of the 
humerus do^^n^\ards on tlie 
glenoid by direct traction is a 
clumsy affair in the ^eltlcal, as 
it can only he done mIuIc the 
patient is standing y ith the arm 

hanging fieel\ at the side It is \ery difficult indeed in this position to apply 
any stabilising force, and ye ha\e to rely entirely on the patient’s muscles to 
maintain the trunk i igidly in the upright position There is, hoy ev'ei , another 
yay in ylijch, to a certain extent, the head of the humerus can be pushed 
doy nyards on the glenoid The stabilising hand and arm adopt piccisely the 
^mc grip as that yhich yas used in pressing the head upward m the glenoid 
llic patient s arm is then earned into abduction and the base of the mobilising 
hand is placed just abo\c the insertion of the deltoid (See Fig 181 ) The 
lore-aim of Oie mobilising hand is then laised till the wrist is fulh dorsi-fle\ed, 
and the mobilising force is exerted at diiect right angles to the* humerus A 
word oi caution is here necessary It is nexer safe to perform this movement 
hand has a completely safe and rigid anchorage , 



Fio HO To show an alternative method ol pulling the head 
of the humerus awa> from the glenoid with the patient 
recumbent The final mobilising force is movement of 
the shoulder (C/ Tij, 18a p 140) 
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it against the side of the chest wall over the lower ribs as near the mid- 
axillary line as possible. The elbow of the mobilising hand is raised till the 
wrist is fully dorsi-flexed, and again the mobilising force is exerted at right 
angles to the shaft of the humerus. The object is to carry the head of the 
bone directly outwards from the trunk, and neither upward nor downward 
at the same time. The mobilising force, as before, comes from the shoulder ; 
the elbow, wrist and fingers play no part. 

B. Recumbent. 

In order to push the head of the humerus, by direct pressure, away 
from the glenoid it is necessary to hold the arm away from the patient’s 



Fig 178 To show the grip for pulling the head Fig 179 To show how the head of the humerus may be 
of the humerus away from the glenoid, the dragged away from the glenoid, the patient being 

patient being upright The photographic recumbent Note the dorsi-flexion of the mobilising 

difficulties made it impossible to show the hand and that the corresponding fore-arm is pressing 

back of the patient’s fore-arm resting against outwards impressing a force vertical to the inner side 

the side of the chest of the operator, and, of the shaft of the humerus as near to the upper end of 

before any mobilising force is impressed, the the bone as the axillary walls will allow Even so the 

operator would need to pass round to- force will be exerted at about the level of the insertion 

wards the front aspect of the patient till the of the deltoid 

two fore-arms, here shown facing the camera, 
were resting in front of the patient’s body 

side until it rests in a few degrees of abduction. The stabilising hand then fixes 
the back of the patient’s fore-arm on to the eouch, or on to the flexed thigh 
as before. (See Fig. 179.) Next, the mobilising hand is then plaeed as near up 
towards the axilla as possible, and the wrist is dorsi-flexed to a right angle. 
The mobilising force is applied by the shoulder museles at right angles to the 
inner side of the upper end of the patient’s humerus. Fingers, wrist and elbow 
take no part in the movement. There is no leverage of importanee. 

C. Alternative Method for Pulling the Head of the Humerus away from the 
Glenoid {Recumbent). 

If coarse adhesions are limiting movement, a very eonsiderable iorce — 
under perfect control— may be required to restore mobility. The following 
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technique is c en^ similai^to 
that in the certical The 
patient’s aim is eithei 
plaeed m a slight degicc of 
abduction on the couch (see 
Fig 184), oi it may icst 
upon the manipulatoi’s 
flexed thigh, the knee icst- 
ing on the couch as m Fig 
179 The stabilising liand 
then grasps the mnei side 
of the patient’s elbow and 
the wrist is doisi-flexed so 
as to bring the forc-aim to 
a light angle with the 
hwmeius The mobilising 
foice IS now exeited b\ 
placing tlic Iiand neai the 
upper part of the humerus 
over the deltoid, the wiisl 
IS fully doisi-flexccl and the 



I IG 183 To show how traction ma\ be applied to the shoulder 
joint m abduction while tlu patient is recumbent The hi.id of 
tilt humerus can thus bt pulled awd> from the glenoid In 
the position shown the hbres of all the shoulder (girdle muscles 
arc parallel with one another forming as it were a cone shaped 
mass the apex of the cone being approsimatclj the insertion 
of the deltoid Tht patient the far side of the couch 

with the free hand ind the manipulator ma\ place his foot un 
against the side of the table in order to reinforce the strength 
of the pull 


mobilising force is c\ci ted b> the shoukici muscles along the fore-arm at i ight 
angles to the shaft of the humerus Undci no ciicumstanccs should this 
mo\ ement be perfoi med with the patient’s arm abducted beyond 45 degrees 
C Alternative Method jor Pulling the Head of the Humerus Dozvnward on 
the Glenoid {Recumbent) 

With the patient still recumbent, the aim is raised to\\ards the vertical as 
fai as itviUgoviththccIbov benttoans suitable angle and m slight abduction 
When dealing nith the patient’s left shoulder, the operator’s left shouldei 

IS placed on the back of the patient’s aim 
nhile the tno hands are clasped round the 
I front of the arm as lai up towards the axilla 

9L B as IS possible Tlie operator’s left shoulder 

B acts as a stabilising force nliile the tno 
1 exert a mobilising foice to drag the 

^ ' ~iSr^ ] head of the bone directly dounuards on 

r A ( the glenoid When the limit is reached, the 

1 \v ^ bands stabilise and act as a fuloium uliile 

^ ^bc shouldei acts as the mobilising force 

Hi ^ ^ consideiable amount of force can 

be exerted m complete safety, unless tliere 
^ IS some condition of the glenoid nhich has 

rendered the patient liable to sub-glenoid 
I'lc- IR 4 . Trv V, 4 .W , dislocation E%en should this condition 

head of the humerus downwards on tS present, the chance of the head of the 
glenoid while the patient IS recumbent bone Slipping OUt of the glcilOld IS t cry 
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then, even granted this, it is never safe to 
perform the movement when abduction is 
advanced beyond 45 degrees. There is a 
very real danger of dislocating the joint if 
these two precautions are disregarded. To 
secure the rigid anchorage the patient’s elbow 
must be fixed firmly against the manipulator’s 
chest so that under no circumstances can it 
move, or be moved, into further abduction 
when the mobilising force is applied. 

B. Recumbent. 

We have already seen the method by 
which the head of the humerus may be pulled 
downward on the glenoid by direct traction in 
the vertical position is unsatisfactory ; but 
in the recumbent position this is not so. 
It is indeed, a very simple matter to pull 
the head of the humerus downward on the 
glenoid when the patient is recumbent. The 
mobilising hand takes exactlj?- the same grip 
as it does when performing traction on the 
carpus or radio-ulnar joints. (See Fig. 87, 
p. 90.) The stabilising hand is placed on the 
side of the chest wall as near the axilla as possible, the thumb being fully 
extended so as to steady the axillary border of the scapula. The wrist of this 
hand is now fully dorsi-flexed and the elbow fully extended. The arm is 
carried into a few degrees of abduction by the mobilising hand, and traction 
is then applied in the long axis of the humerus — the elbow, of course, being 
fully extended. (Fig. 182.) It is often desirable to lead the arm on the injured 
side outwards into abduction as far as it will go while still applying the traction, 
and it may be found that a far wider range of movement can be restored in this 
way than if traction is not 
applied. There is no lever- 
age provided the head of the 
bone slides under the acro- 
mion without impinging 
upon it. Alternatively both 
hands may be used to apply 
traction, and fixation is 
then secured by the 
patient’s grasp of the 
couch (Fig. 183). 

To press, as distinct 
from to pull, the head of 
the humerus downward in 
the recumbent position, the 



Fig 182 To show how the head of the humerus may be pulled 
downwards on the surface of the glenoid, the patient being 
recumbent It is plain that a corresponding grip is impossible 
while the patient is standing, and would be di/Ticiilt when 
seated The mobilising force is trunk rotation 



Fig 181 To show the grip for pressing 
the head of the humerus downwards 
on the glenoid, the patient being up- 
right Note that the degree of 
abduction is fixed rigidly by pressing 
the patient’s elbow firmly against the 
chest of the operator 
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14.1 


Abduction 

To pel form abduction amIIi the 
patient upriglit a giip similai to that 
chosen foi pushing tlic head of the 
humeius up^^aul in tlie glenoid is adopted, 
%Mth tins difference, that the stabilising 
hand now icsts o\ei the uppci end of the 
bone in such a position that the fingeis he 
o\er the front of it and facing diicctly 
anteio-posteiiorh (Sec Fig 187 ) The 
hand is placed in this position not only 
so as to detect (and, if nccessarj , prevent) 
anj up^\ard mo\emcnt of the seapnia 
but also to detect A\hcthei the uppci end 
of the humerus is slipping fieclv down- 
wards on the glenoid If not, it should be 
the function of these fingers to assist tlie 
movement Still moie impoitant, how- 
e\ei, is the fact that the head cannot slip 
downwaids in a normal waj if thcie is the 
faintest tendency foi it to slip forwaid 
at the same time Thci cfore these guiding 
fingers should also ensuie that the head 
is kept well backwaid on tlic glenoid 
while the mo\emcnt is being performed 
The mobilising hand is now no longci 
glued to the operator’s tiunk, it 
must be free to mo\e in all diicctions If 
doubt arises as to whether relaxation on 
the part of the patient is reasonably 
complete, this can be tested by a slight 
mo\ement of the examiner’s elbow, winch 
should cause a coi responding movement 
in the elbow of the patient If the 
patient’s elbow does not mo\c irccl\, 
then it IS a icasonable assumption tliat 
relaxation of the shoulder muscles is not 
present 

Forward Flexion 

The rules governing forwaid move- 
ment should be identical with the above, 
but it is impossible to insist too strongly 
on the point that undci no circumstances 
should abduction or forward flexion be 
forced unless tlie fingeis over the top of 



I ir 187 To ^ho'v how ibduction of thp 
shoulder mij bt performed with the 
pnticnt seitcl This shows the limit of 
the rnovtmtnt The patients arm is 
slightlj above the horizontal 



Fig 188 To ■show how internal rotation of 
the shoulder ^ 1 a^ be coaxed through a 
further ranp,© m the upright po-^ition In 
the lower part of the photograpli the 
patient s wrist is carried backwards away 
from the back of the patient pure 
flexion of the elbow brings it again into 
contact with the back onlj at a higher 
level It IS necessar) not on!> to increase 
the amount of backward flexion of the 
humerus but some internal rotation 
must be added as well (Cf also Fie 
1C8 p 130) ^ 
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small, largely because it is quite possible to 
exert a certain amount of backward pressure 
while the hands resist the mobilising force. 
(See Fig. 185.) This manipulation corre- 
sponds very closely to the pulling of the head 
of the humerus away from the glenoid, the 
onty difference being that with this move- 
ment the left shoulder is used as a stabilising 
force while taking up the slack and then 
exerts the mobilising force, v'^hereas in the 
pulling of the head of the humerus av^ay from 
the glenoid the right shoulder is used. In the 
first of these two manipulations also (Fig. 
185) the hands are clasped over the front of 
the upper end of the humerus, in the second 
they are clasped over the inner side (Fig. 180). 
(C/. Figs. 180, p. 137, and 185.) 

Movements Under Voluntary Control 
Adduction 

The first movement to secure, despite 
teaching to the contrary, is that of adduction 
across the front of the body. If there is 
impediment to this movement in the back 
of the joint, it is impossible for the head 
of the humerus to glide freely backwards 


on the glenoid, and so the next two 
movements become impossible through 
the full range. The hand of the patient 
is placed as near as possible to the 
shoulder of the opposite side, the 
elbow is then carried forward into 
forward flexion, and the point of the 
elbow is carried across the front of the 
trunk while the fingers of the limb 
under treatment pass further and 
further upwards over the opposite 
shoulder. (See Fig. 186.) If the 
patient is upright, his hand should 
pass round the back so as to slide 
over the spine of the scapula until the 
fingers reach the middle line of the 
body and perhaps a little beyond it. 
Leverage is considerable, so the move- 
ment should be guarded. 



Fig 18G To show how the shoulder joint niaj' he 
led into full adduction The principle of the 
movement is similar \shether the patient is 
upright or recumbent The patient’s hand 
should rest on the top of the opposite slioulder 
The elbow has been extended and the hand 
supported in order to show the general effect 
as nearly as possible 



Fig 185 To show an alternative method 
of pulling the head of the humerus 
dowmwards m the glenoid for com- 
parison with Fig 180 Note that in 
both instances the operator’s hands 
should be as close to the axilla as 
possible and not in the positions 
shown for the sake of clearness 


ROTATION 
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External Rotation ^ ^ 

External lotation of the liumeius is peifoimecl b} using the same grip 
as that illustiatcd \\hcn dcsciibing tlic pushing of tlic head of the humerus 
up^^aKls on the glenoid (Sec Figs ICO and 170, p Idl ) llie mobilising 
foice IS exerted b\ turning the tumk If the patient’s elbow is not hxed 
to the trunk the dangei is that the mobilising force will be exerted low 
down on the forc-aim, and the lowci it is excited, the gicatei the lererage 
B\ using the lotation of the opera toi’s trunk as the mobilising foicc, the 
amount of foice employed can be icgnlated to a meet}, and also it is far 
more eab> to ensure that the foicc is impressed upon tlic foie-aim as near 
the eIbo\\ as possible 


Combined Movement 

Finallj the patient’s hands aie clasjicd behind tlic neck and the clbo\vs 
are earned as far as possible in a backwaid dncction {CJ Fig 190, p 145 ) 
This IS probabh the best foim of home exeicisc 

Treatment when Adhesions are Present 

\yhen the patient is retumbent, liaving pci formed all the mo\ements 
that aie not undei ^olunta^\ contiol, if adhesions are present, the mo^ ement 
of adduction across the front of the chest, as alicadj dcsciibcd, should be 
perfoimed Then, in older to sccuie abduction, the stabilising liand is passed 
■well up into the axilla, whcic it lests against tlic side of the patient’s chest 
wall, the thumb extending backwaid so as to giasp the axillaiy boidci of 
the scapula This hand then presses the axilla upwaids as far as the mo\e- 
ment of the scapula w ill allow The mobilising hand is now placed in contact 
with the inner side of the uppci part of the shaft of the Immeius, and the 
fore-aim of this side rests upon the inner side of the patient’s humeius 
(Sec Fig 189 ) The mobilising force is then excited by the abduction of the 
operator’s shoulder (See Fig 190) It should be possible so to ai range the 
fingeis of the manipulating liand tliat they rest o\ei the front of the head 
of the humerus and exert a do\\n\\ard and backward pressure upon it, whilst 
the operatoi’s fore-arm is perfoimmg the desired mo\ ement of abduction 
The control of the mobilising forte is perfect It is sometimes taught that 
the scapula should be mo\ed on the humerus by pressing the lower angle 
inwards towards the trunk This rendcis it fai more difficult to secure and 
guaid the gliding mo\ ement of the head of the humerus on the surface of 
the glenoid and therefore should not be encouraged 

To pel form forward flexion of the shouldti when adhesions are present, 
the grip aliead> familiar uhen breaking down adhesions b’V abducting the 
arm is adopted, and the arm is led into forward flexion in an almost identical 
manner to that in which abduction was performed (Sec Figs 191 and 192 ) 
As an alternatn e method the mobilising hand maj grasp the back of the 
patient’s arm w ell up tow ards the shoulder The base of the stabilising hand 
« placed o\ei the upper end of the humerus just below the acromion and 
throughout the mo^ ement presses firmh downwards at right angles to the 
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the humerus are eonseious of the faet that the upper end of the bone has 
slipped either downward, or downward and baekward respeetively, on the 

glenoid during the performance 
of the movement. Should this 
gliding movement not be present 
there is only one possible course 
open to us, and that is to stop 
and repeat the movements that 
are not under voluntary control. 

Backward Flexion 

To perform backward flex- 
ion the elbows may be either 
flexed or extended ; if the latter, 
the fore-arms should be fully 
supinated. When standing in 
order to secure a reasonably 
efficient stabilising force it is 
usually wise to move the joint 
on the sound side to the limit of 
movement and hold it there, 
before beginning the correspond- 
ing movement on the injured side. (See Figs. 165 and 166, pp. 129 and 130.) 
When recumbent the patient must obviously be placed in the side-lying 
position, the sound side next the couch. The fixation of the trunk is now 
complete, so all we have to do 
is to move the uppermost limb 
in the manner just described. 

Internal Rotation 

In order to perform internal 
rotation the same procedure is 
followed, and then the humerus 
having travelled as far back- 
wards as is possible, the sound 
arm is allowed to drop to the 
side, while the stiff one is carried 
round behind the back as far as 
it will go with comfort. Then, 
with the back of the fore-arm 
resting against the patient’s 
back, the arm is carried a little 
further into extension back- 
wards, so as to raise the fore-arm from the patient’s baek. Then tlie elbow is 
flexed' a little further until once more it reaehes the patient’s baek. (See 

Fig. 188.) 



Fig 190 To show how the mobilising force is applied by 
abduction of the manipulator’s shoulder when the grip 
shown in Fig 189 has been taken Any such guarded 
movement is impossible with the patient seated 



Fig 189 To show the grip for performing abduction of the 
shoulder when adhesions are present The hand which 
grasps the humerus guides the upper end of the bone 
under the acromion, w'hile constantly pressing it directl}- 
backw'ards This again is impossible w'hile the patient 
IS seated Note the care taken to avoid forcing external 
rotation (Cf Figs 190 and 191 ) 



forward flexion 

mark the position of the internal 
epicondyle Tins must be 
carried dll ectl} foinards fiom 
the patient and he guided so 
that, nhen the mo\cment is 
complete, it still points diicctly 
fornaid i\ith legaid to the 
patient and points directly up- 
ivard Mith itgaul to the ceiling 
(See Fig 194 ) No lotation of 
the humerus is possible when 
full forwaid flexion is seemed, 
and unless the normal position 
ot rotation is maintained 
throughout the last stages of 
the movement, se\ere injiuj 
will be done to normal li\mg 
structures To force fonvard 
flexion without keeping the 
internal epicondyle m the exact pinsiological position must lead to disaster 
So, too, the position of the internal epicondyle must be watched when 
passing from the position of abduction to full foiward flexion In abduction, 
until the full range is reached ns shown in Fig 194, a wider degree of rotation 
of the humerus is possible, in full forward flexion, as m full abduction, 

there is none 

External rotation ma\ he 
perfoimed bv placing the 
patient’s fore-arm with the 
elbow bent to a right angle 
as near the patient’s side 
as possible The mobili- 
sing hand then grasps the 
patient’s fore-arm from the 
inner side at about the junc- 
tion of the middle and lower 
thirds The stabilising hand 
rests 0 % er the inner side ot the 
patient’s flexed elbow, with 
the fingers so placed as to lest 
between the elbow and the 
couch Although this is 
described as the stabilising 
band, the object of placing it 
m this position is that it may 
slide slowly towards the 
patient’s bod\ while the 



Via 196 To sho\'i the hnal manip-ulation ol tl»e &honlder -tthjle 
tht patient is recumbint I he mobilism? hand isi pressing 
Tif s arm directlv backwards towards the couch 

The corresponding movement m the upright position is 
secured b\ standing behind the patient who then places 
both hands behind the neck The operator then 
grasps both eIbow« in the olecranon region and pulls them 
directlj backwards \t the same time he leans slightlv 
forw am so that the patient s trunk k stabilised against hi 
own chest 



Fig I9"» To show the grip for performing external rotation of 
the shoulder the patient being recumbent (The peculiar 
appearance of this photograph is due to the fact that the 
camera had to b< placed above the patient The left 
hand not the fore arm had to be used m order to secure 
an uninterrupted Mtw ) 
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Fig 191. To show thegnpforbreakingdoira adhesions 
that limit forward flexion of the shoulder joint 
(C/. Fig 192) 


Fig 192. To show the grip for performing the last 
stages of fonvard flexion of the shoulder when ad- 
hesions are present, and the patient is recumbent 





Fig 193. Once the head of the humerus has vanished 
under the acromion, the grip on the scapula is 
released and now the hand, which hitherto had 
checked the movement of the scapula, guards the 
head of the humerus so as to ensure that it does not 
slip downwards and thus risk producing a sub- 
glenoid dislocation. 


shaft of the bone. The mobilising 
hand now leads the patient’s 
humerus direetlj’- forwards. The 
difficulty is not to rotate the bone 
outwards at the same time, but 
all tendency to do this must be 
avoided. And so we pass on, 
provided the head of the humerus 
has glided satisfactority under the 
acromion, till the patient’s arm is 
in the vertical. Now the grip 
changes and the time is approach- 
ing M'hen we can see the vital 
importance of not externally 
rotating the humerus during the 
earlier stages of the movement. 
A grip similar to that taken for 
breaking down adhe- 
sions that prevent 
abduction is again 
taken, and the arm 
is carried up beside 
the patient’s head. 
(See Fig. 193.) Tlie 
all-important point 
at this stage is to 

Fig 194 To show the natural 
po‘>ition of the internal 
opicondylc when the position 
of full foruard flcMon is 
reached. 
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lie 10 » To&how t!ieRrip(«>rpi.r{ormvnj.c\tcrnalrotitionof 
the shoulilcr the patiint Uinf, riciimlxnt (The ptciilnr 
appearance of this photoi,ripli is rliie to the fact that the 
camera hail to be placed al>o^c the patient The left 
hand not the fort arm had to bi usid m order to secure 
an uninterrupted \u« ) 


mark the position of the mtei nal 
epicontU Ic Tins must be 
earned directly foi wards fiom 
the patient and be guided so 
that, when the mo\cmcnt is 
complete, it still points diictth 
forward with regaul to tlic 
patient and points diicctl\ up- 
ward with icgard to the ceiling 
(See Fig 104 ) Xo lotation of 
the humcius is possible wlien 
full forwaid flexion is seemed, 
and unless the normal position 
of rotation is maintained 
throughout the last stages of 
the movement, seieic injui\ 
will be done to noiinal Ining 
structures To force foiw.ud 
flexion without keeping tlic 

internal cpicondjle in the exact pin siological position must lead to disastei 
So too, the position of the mtcinal cpicondyle must be watched when 
passing from the position of abduction to full forwaid flexion In abduction, 
until the full range IS reached as shown in Fig 104. a widei degice of lotation 
of the humerus is possible, in full foiwaid flexion as m full abduction, 

thcic is none 

Extei nal rotation mnj be 
performed b\ placing the 
patient’s foie-aim with the 
elbow bent to a light angle 
us near the patient’s side 
as possible The mobili- 
sing hand then giasps the 
patient’s foie-arm fiom the 
inner side at about the junc- 
tion of the middle and lowei 
thirds The stabilising hand 
tests ON cr the imiei side of the 
patient’s flexed elbow, with 
the fingers so placed as to rest 
between the elbow and the 
couch Although this is 
described as the stabilising 
hand, the object of placing it 
in this position is that it maN 
slide slowly towards the 
patient’s bodN while the 



Fig 196 To show the final manipulation of the shoulder while 
the patient is recumbent The mobilising hand is pressing 
the patient s arm directly backwards towards the couch 
The corresponding mo\enient m the upright position is 
secured standing behind the patient who then places 
both hands behind the neck The operator then 
grasps both elbows in the olecranon region and palls them 
directly backward® the same time he leans slightU 
forward so that the patient s trunk is stabilised aeainst hw 
own chest 
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external rotation is being performed. The mobilising foree is exerted by 
the manipulator’s fore-arm rotating that of the patient direetly outwards. 
(See Fig. 195.) Leverage, even when this movement is thus performed, 
is considerable, and great caution is needed. 

In order to perform the next two movements the patient must be rolled 
on to the opposite side. The arm is then carried back as far as possible into 
backward flexion with the elbow flexed and the fore-arm in the mid-position 
of rotation. When the limit of movement has been reached the mobilising 
hand grasps the patient’s fore-arm near the wrist, swings it round into full 
supination and then pulls it backward so as fully to extend the elbow. 
(C/. Fig. 166, p. 130.) The stabilising hand rests over the back of the 
patient’s humerus near the elbow. The object of this movement is to stretch 
the long head of the biceps in the tendon sheath. Finally, the patient’s 
fore-arm is again flexed and placed in mid-pronation ; in this position it is 
carried up over the back of the patient’s body until the desired degree of 
internal rotation has been secured. 

The last movement is often omitted, and yet, as the late Sir Robert 
Jones used to point out, it is very often the most important of all. This is to 
roll the patient once more on to his back, place the hand behind the nape of 
the neck and then to carry the point of the elbow directly backwards towards 
the couch as far as the normal range of movement will allow. (See Fig. 196.) 
It is a remarkable fact that not infrequently adhesions are felt to give way 
during this movement, even when all the other movements have been cleared 
by previous manipulation. 



CIIM'TKU XI 

THE CLAVICULAR JOINTS 


Anatomical Considerations 

TiiE scapula being fastened on to tlit tinnk ol the bods b\ Ibe elaMde, 
as far as skeletal stiuctuics aic eonceiiicd, the nio\cmcnts of the scapula 
entail coucspomhng mo\cments of the atiomio-cl.iMculai and steino- 
claMculai joints 


The Acromio-clavicular Joint 

StiucturalK this joint pitscnts little which will senc as a guide to the 
technique of manipulation Theonh points to be ohsci\cd aic that the facet 
on the claMcle faces somewhat downwaids, and so the outer end ot the 
clavicle will alwass tend to ude o\ci the aciomion if foicc is impicsscd upon 
the point of the shouldci , and also that the joint*hne is almost exactly in 
the antero-posteiior plane owing to the fact that the scapula itself is set 
obliqucU on the chest wall 


The Sterno-clavicular Joint 

This joint IS more complicated than the aciomio-claMCular joint owing 
to the picscnct of the meniscus This is attached fiimK to the uppci suiface 
of the claMcle The lowei surface of the meniscus 
has no such attachment to the cla\jcle and is 
therefore more free to mo\ e on the cartilage of the 
first rib The deltoid ligament, howe\ci, which 
binds the under-suiface of the cla-vicle to the first 
lib, prevents undue mobility (See iMg 107) At 
tile lowei end the meniscus is attached firmh to 
the junction of the cartilage of the fust rib and the 
sternum, while on the inner side the top of the 
meniscus is attached to the sternum bj the mtci- 
clavicular ligament The joint between the 
meniscus and the stei num is set somew hat obliqueh , stemo ciav icuiarjomt 

the slant being fiom above downwards and out- (=^terQuam) 
waids ^^llen the clavicle is elevated oi depressed the movement takes 
place at tlie joint between the meniscus and the clavicle , when it movies 
iorwards or backwards, the movement is between the meniscus and the 
sternum 
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Movements Not Under Voluntary Control 
The Aero mio- clavicular Joint 

(a) In the Vertical Position. 

The direct manipulation of the acromio- clavicular joint can be per- 
formed in the upright position by clasping the fingers of the two hands 

together and placing the arch thus 
formed over the top of the shoulder. 
The heel of one hand rests over the 
outer part of the convexity forward of 
the clavicle, while the heel of the other 
hand rests as near as possible to the 
under-surface of the spine of the scapula. 
Both Avrists are then fully dorsi-flexed 
until the two fore-arms are horizontal 
and in the same straight line. (See 
Fig. 198.) The hand over the clavicle 
is then pressed directly towards its 
fellow, the mobilising force being exerted 
by the shoulder muscles. Fingers, 
wrists and elbows play no part in the 
movement. There is no leverage. The 
hand on the posterior surface serves as 
the stabilising hand. 

In the recumbent position the technique is entirely different and both 
hands are used in turn as mobilising hands. One hand passes round the 
front of the patient’s chest, and 
the shaft of the claAucle is grasped 
between finger and thumb just 
at the outer limit of the forward 
convexit3^ The fingers of the 
other hand rest over the front 
of the shoulder joint while the 
thumb is pressed against tlie 
posterior border of the clavicle, 
as near the acromio-clavicular 
joint as tlie circumstances will 
allow. Care should be taken to 
see that the position of the 
scapula itself approximates to 
the mid-position of elevation. 

(Sec Fig. 190.) The outer thumb 
now presses the outer end of the 
clavicle forward by the simple 
process of adducting it towaids 



Fig 100 To show the K^ip for ni.'inipiil.itin^' the .icroinio- 
chiMcuIar joint, wliile the patient is recumbent 'I lie 
index finj'er of the inner hand and the thnmli of thi 
outer .alternately impress .a inobihsinK forte in the 
.antcro-postcrior direction The patient is ri cumin nt 



Fig 198 To show' the grip for pressing the 
clavicle backw'ards in the acromio- 
clavicular joint, the patient being upright 

(6) Recumbent Position. 




MOVEMENTS OF THE STERNO-CLAVICULAIi JOINT 


ItO 



ir JOO To show in iltcrmtivt {,rip for miniputatmR 
the stirno cliNJCiiltr joint TIk patient is 
rcciimlicnt 


the fingeis As soon as the limit 
of movement has been icachcd 
this thumb is allo\\ed to iclax, and 
then the fingeis and thumb of the 
opposite hand cam the shaft of 
the bone dnecth backnaid b\ 
picssuic dneeted \eitit.ilh o\ei 
the front of the chn icle 

The Sterno-clavicular Joint 
(n) In the Vertical Position 
It IS almost impossible to 
perform an\ useful manipulation 
with the patient in the \citical 
(Z>) liccumhuit 

The mam moiement nhich 
can be peiformed at this joint 
■which is not undei lolunbuy contio! is the picssing of the inner end of the 
claMcle diiccth to and fio It is the baekwaid prcssine wliieh is the more 
important 

With the patient recumbent, the shoulder should fust be clc\atcd to 
the full extent towards the patient’s cai, and then the outci end of the 
claMcle IS dropped downwaid foi a \ci\ shoit space Both hands ser\e 
again as mobilising hands and the grip is ^cl^ similai to that desenbed foi 

the acromio-cla\ iciilai joint 
The claMclc is giasped b> the 
outci hand ns neai as possible 
to\\aids the innei end of the 
bone between index finger and 
thumb , the othei fingers of 
this hand lest o\ei the fiont 
of the chest (See Fig 200 ) 
The thumb of the outci hand 
is placed abo\e, but well be- 
hind, the inner end of the 
claMcle while the index fingei 
of the innei hand is placed 
diiectly o\er the fiont of the 
joint Latcial mo\ement ot 
the wiist of the outer hand 
now tends to le\ei the innei 
end of the claMcIe foiward, 
and, when this movement is 
complete, the hand relaxes 
entirely while the fingers of 
the inner hand held rigidly m 
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slight flexion at the inter-phalangeal joints, are flexed forcibly at the meta- 
carpo-phalangeal joints so as to restore, and even accentuate, the original 
position. 

As an alternative, a grip may be used to impress the mobilising 
force in the nianner shown in Fig. 201. Now the thumb of the inner hand 
rests directly in front of the joint and a side bending movement of the hand 
tends to drive this thumb vertically backwards over the front of the joint. 
This hand then relaxes and a corresponding movement of the outer hand 
tends to restore the original position. The gap shown between the two 
thumbs is somewhat exaggerated. 

(c) Scapular Movements. 

A third movement in this region which is not under voluntary control 



Fig 202 To show grip for securing the 
elevation of the body of the scapula, away 
from the chest wall (C/ Fig 203 ) 


Fig 203 This shows the final stage in the 
elevation of the scapula from the chest wall 
(Cf Fig 202 ) The scapula having been 
raised in this manner, it may be moved freelj’ 
in all directions 


is the elevation of the scapula itself from the chest wall. In order to perform 
this the patient should be placed in the side-lying position with the upper arm 
thrown forward so as to pull the scapula well forward towards the front of 
the chest. The shoulder region is then elevated as far as possible and the 
movement of the scapula is controlled by one hand placed over tlie shoulder. 
At first this serves as a mobilising hand, and the other hand (stabilising 
pro tcin.) is placed with the dorsum of the fingers resting on the back of the 
patient's chest. The tips of the fingers point directly at right angles to the 
lower end of the vertebral border of the .scapula. Then, while the first hand 
o-uidcs the ])oint of the shoulder backwards and downwards, the fingers of 
the stabilising hand are insinuated beneath the vertebral border of the bone. 
(Sec Figs. 2()2 and 20.‘5.) It is wise that the tips of the fingers should hv, 
covered with a layer of lint or similar soft material till the manipulation is 
familiar; this is to prevent injury from the finger-nails: Avifh aderpiale 


SCAPULAlt MOVEMENTS 


1 j1 


p.actice It IS unncccssais The fingei-tips picss skin and subcutaneous 
tissues right undeuientli the ve.tebial boidci of the scapii a It is a some- 
^^hat (hflicult mattci m many cases to coa\ the edge of tlic bone o^el the 
fineeis , ahttlc ncisc\eiancc, ho^^c^cl, amH usually lead to success, especially 
if the uppermost hand of the patient lests on the innci side of tlie opposite 
hunieius as it lests upon the couch As soon as the fingcis h.v\c i cached the 
sub-scapulai suiface of the bone the whole bone is lifted away fiom the chest 
wall as iar as it will go, and then both hands cam the sc.ipula freely about m 
ecer\ direction— upwards, foiwaids, downwaids, inwaids The scapula 
must not be allowed to rotate duiing these mo\cnicnts, oi the grip of the 
hngeis undci the Acitcbial boidci will be lost 



Tic 204 To show the grip for performing 
the full range of movement of the 
scapula the patient being seated (C/ 
Figs 20> and 200 ) 



Fig 20*1 To show the degree of 
elevation of the scapula that can be 
rtached in response to assisted 
movements when using the grip 
shovsn at the starting point in 1 ig 
204 (C/ Fig 206 ) 


Movements Under Voluntary Control 
The morements of the scapula and of the claricular joints uhlch are 
under control can be freed either in the sitting or in the side-lying position 
In the former the patient sits uUl back upon the side of a couch in such a 
position that it is possible to lean comfortably backuards against the chest 
of the operatoi The latter then caiiies one hand round over the sound 
shoulder of the patient, in front of the chest until the fingeis rest beneath 
the axilla, the anteiioi bolder of the axilla resting loughly at the level of the 
proximal intei -phalangeal joints (See Figs 201 to 200 ) The othei hand is 
placed over the back of the scapula with the heel of the hand lesting directly 
below the spine of the scapula The fore-arm is now laised until the wrist 
IS lulv dorsi-flexed and then both hands simultaneouslv serve as the 
mobilising hands The scapula is first raised directly upwards towards the 
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ear and then is allowed to drop downwards, while both hands carry the 
body of the scapula forward to the physiological limit. When it can drop 
no further the return journey is performed, but now the scapula is pulled 
back towards the middle line as far as possible and the shoulder is raised 



Fig 206 To show the degree of forward 
movement that can be reached by 
pressing the scapula outwards and for- 
wards It IS plain from this figure and 
Fig 205 that by pressing heavily on 
the scapula it must be possible, as it 
were, to grind it against the bed of the 
chest wall on which it rests It is thus 
possible not only to free sub-scapular 
structures, but also to impress move- 


to the starting position. A very surprising 
range of movement takes place and very 
considerable pressure can be exerted by the 
pressure of the hand over the scapula so as 
to press the body of the bone down upon 
the angles of the ribs. Use is frequently 
made of a corresponding manoeuvre when 
trying to restore lost mobility in the costo- 
vertebral joints from the third to the sixth 
or seventh. 

In the side-lying position the movement 
is practically identical, the only difference 
being that one hand guides the movement 
of the point of the shoulder while the other 
rests upon the back of the scapula, usually 
in a slightly lower position than is used when 
in the vertical. The main point of pressure 
exerted by the hand which presses the 
scapula against the chest wall can be varied, 
but is usually of more service if the force is 
applied vertically to the chest wall towards 
the vertebral border of the bone. This 
movement is also of service when deposits 
have formed in the fibrous tissue which lies 


ment on the angles of the underlying between the scapula and the chest wall. 

There is one not ver}'- common, but very 
troublesome condition, that can only be described as a “squeaking scapula.” 
It is associated with flattening of the normal thoracic curve from the second 
to the sixth vertebrae. This throws the contour of the angles of the ribs into 


a plane that so alters the contour of the chest wall that the anterior, 
concave and hollowed-out surface of the scapula can no longer find a 
smooth surface on which to glide. Disability may be very severe. The 
only hope of relief is to restore the mobility of the vertebrae and of the 
joints between them and the ribs. The manipulation here described is there- 
fore an essential part of relieving — if not of curing — a very real and trouble- 
some condition, which only too often is regarded as a sort of drawing-room 
^j-ick a matter for laughter, rather than sympathy, and one that calls for 


our best efforts at correction. 
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THE JOINTS OF THE LOWER EXTREMITY 

CH'VPTER XII 
THE DIGITAL JOINTS 
Anatomical Considerations 

The digital ]oints of the hand have «ilrcadv been fully considcicd, and, 
in considering the coriesponding joints of the foot, theic arc few diffcicnccs 
to be noted that aic of real importance An examination of the aiticulai 
facets at the distal ends of tlic mctataisaK shovs as the mam diffcience 
between these and the coriesponding facets in the hand, that the aiticulai 
surface extends fai fuithcr upwaid on the doisum of the metatarsals, thus 
allomng a much greater noima! dcgicc of dorsi-flcxion at the metataiso* 
phalangeal joints tlian is possible at the mctacarpo-phalangeal joints 
Unfortunately these joints m the foot haxc often become cluomcallv de- 
formed as the icsult of impiopci foot-gear In these cases theic is nlwajs a 
temptation to manipulate, but the icsult of manipulation is laiely satisfactoiy 
owing to the fact that the appaicnt dcfoimit^ is usually due to the msuffi- 
ciencv of the extensoi tendons To ascertain whethci the joint oi the tendon 
IS most at fault, all tliat is usually necessary is to push up the head of the 
metatarsal concerned by piessure upon the coi responding point on tlic sole 
of the foot If the pioximal phalanx now diops readily into plantar flexion 
we know that the joint is not to blame and that joint manipulation will 
therefore be useless The remcd\ is to be found m piessing the head of the 
metatarsal upwards using felt supports to transfer part of the body weight- 
beaiing surface to the necks — ne\cr to the heads— of the metataisals while 
allowing loom in the boot oi shoe for the toe to extend 

The ordinary foot supports do not usually gi\c the necessaiy picssurc 
either m the right place or m the right diiection Commonly the slope on 
the outei side is not sufficientlv oblique to fit accuiateh behind the heads of 
the four outer metatarsals, while no adequate piovision is made for allowing 
the head of the first metatarsal to drop into the natural position It is, in 
fact, almost impossible that an\ support taken from stock should fit accuiate- 
1\ , the vaiiations in shape of the foot being almost innumerable and extending 
tlirough a ver> wide lange A support made of piano-felt or of coik can, 
howc\er, be shaped to suit almost any case with almost peifect accuracy, 
and the desired end can thus be attained The cure of these deformities is 
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always a rather long and tedious matter, as success often depends on the 
increase of elasticity in the extensor tendons of the toes, and increase of 
elasticity is always a slow process. As elasticity increases it is necessary 
to alter the shape and the position of the support. Although the process is 
tedious, it is some compensation that perfect foot comfort for the patient 
can be secured during the whole of the time that improvement is proceeding. 
(See Figs. 207 to 209.) 



Fig 207 To show how the great toe can be allowed to rest without dorsi-flexion when the heel is raised If 
greater effect still is required a metatarsal bar may be added (See Fig 208 ) 



Fig 208 To show how the "rocking” effect shown in Fig 207 can be increased by the addition of a metatarsal 
bar This must be placed obliquely across the sole — preferably between the welt and the sole — so that 
the maximum elevation is just behind the heads of the first and fifth metatarsals The obliquity and 
the position are both common sources of error 

A special word is necessary concerning the first metatarso-phalangeal 
ioint. There are countless people who suffer from definite foot disability 
owing to limitation of dorsi-fiexion in this joint. In these eases every step 
that pushes the phalanx to the limit of movement must of neeessity infliet 
a certain amount of irritation on the joint. As a rule, of course, the degree 
of irritation is infinitesimal, but, however trifling the injury may be, it is 



THE FIRST METATARSO-PUALANGEAL JOINT 


Ijj 


repeated some mne Iiuvidicd times foi cxciy mile iialked, 
and nine thousand times foi c\ci> ten mdcs, and such 
muUiphcation must in t!ic uid icsultm pci mancut damage, 
m tlic foim of chi onic traiunatic ostco-ai tin itis The lo^u <d 
conclusion is that if the full i angc of painless mo% ement can 
be icstoied in tune, nutation, nhich is the cause of the 

arthiitib, wiU cease, and the patient ma\ ici\ possibU be 

sa\cd from the 0111*50 of a hallux ngidiis Pcimaiicnt success 
IS, hoi%c\ci, ouh possible if all other causes of nutation 
art also icinoicd One of the commonest of these is the 
habitual nearing of a shoe winch is cilhci too short 01 is not 
proMded with adequate incchamsm for keeping the heel of 
the foot well back in the liccl of the shoe If the tij) of the 
big toe has no room between itself and the toe of the shoe, 
eithei a hallux iigidus 01 a hallux valgus is the almost 
ines liable result Too shoit a stocking or sock is almost ns 
pernicious as too slioit a slioe 

Manipulation 

As to the natiue of the manipulation of these joints thci c 
lb nothing to he added to w hat lias been indicated concerning 
the corresponding joints of the hand The important question 
lb w hen It is w ISC to manipulate and u hen it is w isc to 1 cfi am 
On tins point no hard and fast rule can be laid dow n , each 



TiG 20f) To show the 
relative positions of 
the metatarsal bar 
and the contour of a 
felt pid adjusted so 
as to fit behind the 
heads of all five 
horns It 'vill be 
noticcfl that this 
contour differs verj 
m'vtcnallj from the 
iistnl i\ad> made 
vinotj 


case must asalwajs, be considered on its own merits It mav, howci or, safely 


be said that if a boss of bone can be felt standing up from the dorsal aspect of 
the head of the fust metatarsal dirocth behind the jomt-hne, then it will be 
impossible to lotate the base of the phalanx upwaids ovei the piotuberance, 
and an\ attempt to do so w ill eithei be unavailing or w ill cause such injury to 
the ligaments that reco\ci) will be icndeied impossible On the other hand, 
there are many eases of maikcd hallux iigidus m which the boss of bone cannot 
readilj be detected, and m this e\ ent it is w isc to gi\ e the patient the benefit of 
the doubt and tiv how far matters can be improved by manipulation The 
result will quite often be found to exceed expectation In cases of hallux 
\algus, unfortunatelj , coi responding treatment leads thiough to success less 
frequently, from the cosmetic point of \iew, though pain may be relieved 
If we flecide that manipulation must fail, theie aic two alternate es — to 
operate or to provide the patient with foot-gear which laises the heel and 
also remoi es the necessity foi dorsi-flexion of the hallux This can he accom- 
plished satisfactorily by building the foot-gear on the rockci principle A glance 
at tigs 207 and 208 will demonstrate this principle Fig 207 shows how 


at *igs ju/ ana 208 will demonstrate this principle Fig 207 shows how 
a Shaped cork msole can provide the required effect, while Fig 208 shows 
^ 1 5 can be increased by a crossbar ot leatliei inserted between 
for too%Zrt nMlln required to compensate 


be adequate It should not be moie than a tlnrd to Iialf-an-mch m depth 
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always a rather long and tedious matter, as success often depends on the 
increase of elasticity in the extensor tendons of the toes, and increase of 
elasticity is always a slow process. As elasticity increases it is necessary 
to alter the shape and the position of the support. Although the process is 
tedious, it is some compensation that perfect foot comfort for the patient 
can be secured during the whole of the time that improvement is proceeding. 
(See Figs. 207 to 209.) 



Fig 207 To show how the great toe can be allowed to rest without dorsi-flexion when the heel is raised If 
greater effect still is required a metatarsal bar may be added (See Fig 208 ) 



Fig 208 To show how the "rocking” effect shown m Fig 207 can be increased by the addition of a metatarsal 
bar This must be placed obliquely across the sole — ^preferably between the welt and the sole — so that 
the maximum elevation is just behind the heads of the first and fifth metatarsals The obliquity and 
the position are both common sources of error 

A special word is necessary concerning the first metatarso-phalangeal 
ioint. There are countless people who suffer from definite foot disability 
owing to limitation of dorsi-flexion in this joint. In these cases every step 
that pushes the phalanx to the limit of movement must of necessity inflict 
a certain amount of irritation on the joint. As a rule, of eourse, the degree 
of irritation is infinitesimal, but, however trifling the injury may be, it is 
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the base of the thud met.itaisal It has no aititulation with the fust (See 
Fig 211 ) The joint suifaces beb\cen the second and third metatarsals 
and between the second mctataisal and the e\tcinal cuneifoim arc botli 
di\ided into two paits b\ a stiong inteiosscous ligament (Sec Fig 212 ) 



Fig 211 To show how the 
base of the second meta 
tarsal is wedged hrmlj be 
tween the other bones 
Pulling the base forwards 
gives the appearance ol an 
articulation with the first 
but this in fact docs not 
ewst 



I lo J12 \ icw of the 
outer side of the bast 
of the second mcti 
tarsvl to show how 
tlie joint surface 
between the bast of 
the second ind lliat 
ol the third is split 
into two b) the 
interosseous lign 
mtnl The same 
applies to the artic 
Illation with thi 
external eumiform 



1 JO 213 View ol the 
inner side of the base 
of the second meta 
tarsal to show the 
joint surface that 
articulates with the 
internal ciineiform 



Fig 214 To show how the base 
of the third metatarsal is 
wedged between the other 
bones There is still the 
appearance of a joint between 
the first and second meta 
tarsals but this single line is 
due to overlap owing to the 
position into which the bones 
were set so as to obtain a 
correct \ lew of the space 
required 



Fig 21"» To show the 
joints on the inner 
side of the base of 
the third metatarsal 



Fig 21(i To show the 
joint surface on the 
outer side of the base 
of the third meta 
tarsal 


of facets IS lerj considerably larger than the area 
are smaller than tile witi the tC metrsaJ 



CHAPTER XIII 

THE METATARSAL JOINTS 


Anatomical Considerations 

“Dropping of the anterior metatarsal areh” is a diagnosis quite often 
made, and yet it is anatomically indefensible. The one essential principle 
of the mechanism of the foot is that every one of the five metatarsal heads 
should rest upon the ground at the same time. If they were to form an arch 
in the true sense of the word, the whole weight of the body would be on the 
heads of the first and fifth metatarsals, while the heads of the other three 
would be off the ground altogether. In practice if any one of the three 
middle metatarsal heads is, owing to their being cramped together by the 
foot-gear, not free to come down and rest upon the sole of the shoe, we are 
faced with one cause of Morton’s metatarsalgia. This particular cause of 
pain connected with the condition is the nipping of the soft structures 
between the adjacent heads, which have to slide upon one another while 
being pressed together by the shoe leather. The pain of similar compression 
of the bones of the hand is known to every schoolboy, and yet, when dealing 
with the bones of the foot, the effect of compression is seldom considered. 
The objections stated above to the term “anterior metatarsal arch” do not 
apply with the same force to the term “posterior metatarsal arch” as 
describing the arch formed by the bases of the metatarsals ; but we must 

not forget that this is a direct continuation of the trans- 
verse tarsal arch, which is certainly not of less, and is 
probably of greater, importance. 

Passing now to the consideration of the joints at the 
bases of the metatarsals, the joint at the base of the first 
claims particular attention. It is plain from the shape of 
this joint, which is utterly unlike the corresponding joints, 
that its movements also must be entirely different from 
those at the other joints. The facet is approximately 
kidney-shaped with the hilum faeing outwards (see Fig. 
210) ; and this indicates plainly that the movement of 
the first metatarsal on the internal cuneiform cannot be 
simply one of dorsi-flexion and plantar flexion, but that 
the base of the bone must necessarily pass through part 
of an arc of a circle when travelling from the one position 



Fig 210 To show the 
shape of the articular 
facet at the base of 
the head of the first 
metatarsal of the left 
foot 


to the other. 

When we come to consider the base of the second metatarsal we find 
that it is very cunningly wedged in between the tliree cuneiform bones and 
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JiV. 

turn reduces the habilitj to iiijurj’ «s the 
result of abnormal stress and strain lire 
loint between the second and the third 
metatarsal is diMclcd into b\o b> tlie 
interosseous ligament and thus irccdom oi 
mobihtj IS lelatneh impaired 

There is a condition known to oitho- 
paidic surgeons, in America lathei than in 
this country as the ntaristic toe llie 
expression is used to indicate the quite 
common bonv tier elopment w ben the shaft 
of the fust nietatai-sal is abiiorinalh shoit 
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tiG 220 Photograph of A pAticnt to show 
the conditions present m a case of 
ataxistic toe Note that the first 
metatarsal Is relativ el) \er) short whin 
compared \v ith the second and that the 
amount of cancellous bone is matenalh 
reduced throu{>hout the shaft of the 
second metatarsal while the amount of 
hard bone is greatl) increased This 
IS to ensure as far as possible that the 
second metatarsal shall be able to take 
ov er part of the 5\eight bearing function 
for which m a normal foot it is not 
intended 



Tic 210 To show the rthtnt lengths of 
the first and second metatarsals in a 
normal foot {Cf Fig 220) 


compaicd \Mth that of the second Since 
stiuctuiall} the first metatarsal is plainl} 
intended to be the main veight-bcaiing 
bone of the mnei side of the foot, and 
since, A\hen its shaft is abnoimally short, 
tlic head of the second is nnduH pi eminent 
anteriorlj, it follows that the latter has to 
do moic weight-bearing than was intended 
by Nature, and, when this is so. the 
stiucture of the second metatarsal undci- 
goes definite change {Sec Figs 210 and 
220) As a consequence of tlic unimtuial 
stress of the weight of the body which is 
thus imposed on the second nictfit.usal, 
an impressed foicc acting upon the head of 
the bone m an upwards direction, with the 
great leverage w'hich is involved, is plainh 
likely to lay such a strain on the mechanism 
of the joints at the fjase as mav lead to a 
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The base of the third metatarsal, artieulating with only three bones 
instead of four, is not wedged in so compaetly as the second on the inner 
side. (See Fig. 214.) As we have seen, the artieular faeet between the 
seeond and third metatarsals is divided into two parts (see Fig. 215) ; but 
the eombined area of these two parts does not exceed that of the single 

facet for the articulation of the third with the 
fourth. (See Fig. 216.) 

The plane of the joint between the second 
metatarsal and the internal cuneiform is 
approximately transverse ; that of the bases 
of the third and fourth is oblique from before 
backwards and outwards, while the fifth is 
slightly more oblique in the same general 
direction. 

Whereas the base of the third metatarsal 
articulates with three bones, that of the fourth 
articulates with four, namely, at the sides with 
the third and fifth metatarsals, at the base 
with the cuboid, and also with the external 
cuneiform by means of a little facet at the angle 
between those for the third metatarsal and the cuboid. (See Fig. 217.) 
The joint surface between the third and fourth metatarsals is separated by 
a sharp ridge from that which articulates with the external cuneiform, and 
there is only one relatively large facet for articulation with the fifth 
metatarsal. 

The fifth metatarsal has two articular facets, again separated by a 
sharp ridge, one for the outer side of the fourth metatarsal and the other 
for the cuboid. (See Fig. 218.) 

The two metatarsals, therefore, with the most compli- 
cated joints at their bases are the second and the fourth ; 
and, owing no doubt to this fact, when trouble arises in this 
region, these two points are the areas most frequently 
affected. Indeed, considering the extreme complexity of 
the joints concerned with the movements at the base of the 
second metatarsal, and the leverage exerted by an impressed 
force on the head of the bone, it is easily understood how the 
very delicate mechanism of some of the smaller joints at 
the base may be materially upset by such impressed force. 

The fourth metatarsal is on the whole less vulnerable than 
the second, but this same argument applies. The single 
joint surface between the fourth and fifth allows a very large 
degree of mobility of the fifth upon the fourth, and this freedom of mobility 
is a disadvantage for the fourth, as it reduces the protection afforded to the 
complicated joints at its base. The danger is, however, diminished by the 
flmf the articular facet between the fourth and the third metatarsals is 
stngk and undivided, thus allowing greater freedom of movement, which in 



Fig 218 To show 
the joint surfaces 
on the inner side 
of the fifth meta- 
tarsal 



Fig 217. To show how the base of the 
fourth metatarsal is wedged between 
other bones 


MOVEMENTS OF THE FIUST METATAIiSAE 101 

Of course it is a fact that the full langc of iiio\ omeiil piotuiable h\ 
manipulation must, at least on occasions be seemed dm mg the oidumis 
pliysiolomeal moscmciits of the foot Yet the miistlcs, though lohmtniv 
cannot peifoim the moi emciit mdcpciidciith of othei iiioi cnicnts JIoicoi ci, 
musculai mosement m the foot nltains to full actiiits only nhcii the foot is 
5 yppoiting tbe supLiin^j^oscd of body Ib^s \\udoubtccU\ Ui\s 

a beating on the appaieiit incfTic*icnt*\ in the peifoini<inec of fine iiioicments 
of mdn idual joints, ns the nmstics ait to best aiUantage oiil\ nhen opposed 
b\ the forces mlieicnt m the function of ncight-bcaiiiig The niiiseles me 
not constiucted to pciform fine niosciiiciits lint lathci to icndci stieiigth, 
stabihts and suppmt to the joints, as pait of a geneial co-oidmatioii Hut 
for tlie'neight-beaimg iunctioii of all stiiictmcs m the foot the musilcs 
might base dci eloped along lines nhich noiild hns c enabled them to jicrfoim 
moicments nt iiulnidiial joints, nliicli as things aic, me quite beyond then 
poncis Tine enough some quite csecptioinil jicisoiis hate succeeded m 
tiainmg the nmstics of tlic foot to act uulcpcndcntK so as to eiinblc them to 
be usecl foi niitmg and painting but nc aic non do.ahng nitli tlie eoiisidei- 
ation of the oidmait titiUsed toot— only too often baibaioush ill-tieatcd 
bj cit ilised foot-geni Mant of the foot muscles seem to bate ns their mam 
function m contracting, one object only, mimcly, that of stabilising some 
bone 01 joint so ns to enable otliei muscles to do tlieii noik ellicicntly The 
sum of all these points is the conclusion alicadi stated, nnmclv, that the 
difflcultj in diffeicntiating between mosenunts which are, and which aie 
not undei lolimtaiv contiol is iiisupciablc 


Movements of the First Metatarsal 

The natuic of the nioscmcnls which can be peifoimed at tlic base of 
the first metatarsal is indicated quite clcaily by the foinintion of the kidney - 
shaped facet Jfoiemei, when \icwcd from abo\e, a con\e\it\ on the toic- 
jiart of the internal cuneifoim fits into a concavity on the base of the fust 
metatarsal The lattei, lioweici. is not so wide transc cisallv as that on the 
cuneiform, and wc must lemcmbci that the base of the fust metatarsal does 
not usualh aiticulate with the second Therefore thcic aie no ligaments 
binding the two bases together These lacts allow a widei langc of lateial 
mobility to the fiist metatarsal than is possible to the otlieis 

The stabilising hand grasps the innei side of tlie foot with the fingeis 
under the sole, and the thumb rests traiisi erst ly acioss the cuneiforms 
The internal cuneiform is grasped fiimh between the proximal phalanges 
of thumb and first finger, while the more distal paits control the lest of tlie 
taisus (Sec Fig 22.J ) The thumb ol the mobfiising liand is then placed 
uirecth across the dorsum of the foot from without inwards till it rests osci 
le neck of the first metatarsal The forcfmgei passes imdeineath the sole 
.and grasps the plantar surface of the neck of the bone just opposite to the 
position of the thumb The distal part of the fust metataisal is then iniscd 

't "'ll found that hv 
ging the metatarsal head well oxci towards the outci side ol the fool ii 
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definite binding between the adjacent articular surfaces of some joint in 
this region. 

There is little that need be said about the joints where the bases of the 
metatarsals articulate with the tarsus. The most striking feature is the 

wedge-like form of the bases of the three middle 
metatarsals, the base of each wedge being towards 
the dorsum of the foot, while the apex passes 
down towards the plantar aspect. (See Fig. 
221.) This forms the foundation of the transverse 
arch at the base of the metatarsals, which is 
completed on the inner side by the front part 
of the internal cuneiform. (See Fig. 222.) The 
Fig 221 To show the wedge- back parts of the internal cuneiform and of the 
shape of the bases of the three middle and external cuneiforms with the cuboid 

miadle metatarsals The bones ..ip . i i i mi • 

are slightly separated together toi’m the transvci’se tarsal arch. Ihis 

is really the key to much of the natural and 
physiological movement of the fore part of the foot. The cuboid is the main 
support on the outer side and the internal cuneiform on the other. 



Movements Not Under Voluntary Control 

There is not much to be written about these movements. The principal 
movement is traction, and the application of this has already been adequately 
described. It can, of course, only be trans- 
mitted to the bases of the metatarsals through 
the metatarso-phalangeal joints. Although it 
is difficult to perform at these joints any 
movement which is not technically under 
voluntary control, yet it is impossible to 
perform voluntarily, as an independent indi- 
vidual movement at any given joint, the full 
range which is theoretically under voluntary 
control. The muscles which control the 
movements of the joints of the foot consist fig 222. The view of the tarsal bones 
of striped or voluntary fibres ; but neverthe- showing the formation 

u n ^ .1.1 11 tarsal arch to which the arch 

less they are, lor tlic most part, only CRpa-ble formed by the bases of the metatarsals 

of acting voluntarily as part of a general 

co-ordinated movement. It is fiard to conceive but the division of the two facets was 



for instance any person being able to swing the 
shaft of the fifth metatarsal round the fourth 


not clear to the artist owing to the 
obhquitj' at which the joint surfaces 
were set The foreshortening makes 


almost in a semicircle without some corres- ^he articular surface on the cubo.d 

XXX c*; ^ , p .1 p appear to be smaller than in fact it IS 

ponding movement in other joints oi the toot, 

vet this should be within the range of voluntary movement, according to the 
anatomical structure. Therefore, when we perform a movement which is theore- 
ticallv voluntary at the base of a metatarsal, the fact that we move it as a single 
entitv practically makes the movement one that is not under voluntary eontrol. 
This also applies to most, if not all, manipulations of the joints of the foot. 


THE SECOND Mm'ATARS ih 


loa 

the fust The neck of the bone is giasped between fingci ami thumb of the 
mobilising bawl We base ahead} seen (sec last pal agiapb, page lab) that 
the impiSsccl foice that is calculated most icadih to cause derangement at 
the base of the bone is an upnaid picssuic upon the bead ol the bone . it 
foHo^^s theiefoic, that the maiupiilation winch will be most calculatecl to 
rcstoie'lost mobility (aftei tiaction has been applied) is the picssing down of 
the head of the boiie towards the sole It has also been seen that the base ot 
this bone lests in a bom liollow well siiiiouiided and fiimU gnppcd b^ the 
three cuneifoim bones and the thud mctataisal (Sec I'lg till, p 157 ) 
Theicfoie we should not expect to find an\ gicat dcgicc of mobiiitv in anv 
dncction otliei tlian diicctU towaids the doisal and plantar aspects of the 



Tjo } To show the start of the mobihstnR 
movement of the joints at the Mse of 
the fourth metatarsal The mobilising 
thumb having depressed the head of the 
bone as far ts po>sib]e towards the sole 
now presses it firmlj invvnrds as if to 
carr> it underneath the head of the 
thud metatarsal (C/ Fig 226) 



Tig 22C To show the end of the movement 
begun in I ig 2J'i Here the index finger 
of the mobilising hand having elevated 
the head of the fourth metafirsal as far 
as possible now presses it as if to carrj 
the head of the bone over the dorsal 
aspect of the third The mobiluin^ force 
IS mainly shoulder movement 


foot Of rotation thcie ih piactically none , but, on the innei side, the ]Oint 
which aiticulates with the internal cuneiform does not extend distall^ along" 
the shaft to anything like the extent to which the articulations between the 
second and third metatarsals extend on the outei side (See Figs 212 and 
213 p 157 ) It follows, therefore, that such mobility as is present is mainlj 
towards the inner side of the foot Therefore, while raising or depressing the 
bone, tl^ impressed force should not be applied solely in a direction \ crtical 
to the shaft of the bone, but should also tend to swing it lound in a manner 
simiiai to that described when manipulating the fiist metatarsal — onK, of 
couisc, a ^cl} much smaller range of mocement will be secured 


Movem^ts of the Third and Fourth Metatarsals 

Much the same ma> be said of the manipulation of the third metatarsal, 
only now it is to the obhquitj of the proximal facet at the base of the bone 
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considerable increase of movement can be secured. Then, by pressing the 
head of the bone well towards the inner side of the foot, the circular movement 
which has already been performed is reversed, and the shaft of the bone is 
carried inwards and downwards as far as it will go. Again, having reached 
this point, it will be found that, if the head of the bone is again carried in an 
outward direction, a considerable further range of movement will be secured. 
Thus we see that the movement is not one of dorsi- and plantar flexion, and 
that the head of the bone travels round the circumference of a wide arc, 
the concavity of the arc being directed towards the outer side of the foot. The 
impressed force which controls the upward and dowmvard movement is 
mainly one of fore-arm rotation combined with palmar flexion and dorsi- 



Fig 223 To show the grip for mobilising 
the first tarso-metatarsal joint This is 
the starting position {Cf Fig 224 ) 
The head of the metatarsal is here shown 
in position of elevation and is being 
pulled outwards 



Fig. 224. To show the termination of the 
movement begun in Fig 223 Note the 
degree of pronation of the mobilising 
hand The full extent of this is somewhat 
masked b}- the greater degree of dorsi- 
flexion The head of the metatarsal is 
here depressed plantar-wards to the full 
extent and is being pulled outwards. 


flexion of the hand. (See Figs. 223 and 224.) The fingers must remain 
as rigidly fixed as possible, but the incidence of the impressed force varies so 
much during the course of a very wide range of movement that elbow, wrist 
and shoulder must of necessity take part in the movement to some extent. 

Perhaps the most generally useful manipulation of the metatarsal region is 
that shown in Fig. 231, p. 165. In fact, the relief afforded by it may often be 
classed as one of the “miracle cures” of the bone-setter ; the patient hobbles in 
with pain and difficulty and goes away — often after a single movement — rejoic- 
ing in the absence of both. It is wise, however, to investigate all the joints from 
the ankle distally and to restore to them any mobility that may be lacking. 


Movements of the Second Metatarsal 

For manipulation of the joints at the base of the second metatarsal the 
stabilising hand takes a grip corresponding to that taken when manipulating 


MOVEMEm'S OF THE OUTER METATARSALS 




I ic -H To how the stahili»in„ f.rip should 

bt chanf^td from tint shown m 1 2^0 wlitn 

(Icalmg ith the joints at the basts of tht other 
metatarsals 


manipulating the thud mctatmsaHlic m|kt 'v ’ 

shaft of tlie bone should be made to , 

describe an aic come\ outvaids 
aiound tlic second In the same ^\ay 
the shaft of the fourth should be made ' C 

to folloit a coircsponding arc lound 
the shaft of the tlmd (bee Figs 22 j ^ ^ 

While manipulating the joints at 
the bases of the second, thud 01 foul th 
mctataisals it t\ill be found that it is 

extiemch difficult to gain an adequate ■ > « - -a— 

giip bet^^cen fingci and thumb if the |j^ xoshow how the stabilising should 

tip of the first flllgci IS Cmplo^cd If, b*. Chanf^nl from tint shown m 1 i„ 2^0 wlitn 

ho^\e^el, this finger is cm led up so d<nim^^«.th ti.. ^ 

that the U\o distal joints aic m full 

flexion, it ^\lU be found that the palmai suiface of the thumb fits acciuatch 
against the side of the pioximal intci-phalangcal joint of the fingci The 
most suitable giip, thciofoic, is to giasp the shaft of the mctataisal ns ncai 
as possible to^iards the head between the palmai suiface of the tluimb and 
the lateial surface of the ciiiled-up index finger Tins is sliown in Figs 22’) 
and 220, p 103, and should be eontiastcd with the giip sliown m P'^igs 22i3 
and 224, p 102 

Movements of the Fifth Metatarsal 

Now when we come to the manipulation of the base of tlic fifth mctataisal 
we find that the shaft of the bone maj be swung mound the shaft of the 
fourth metatarsal thiough a range of mo\cment \civ little, if anj, less than 
that performed duiing the manipulation of tlic iirst metatarsal The 
difference, how e\ cr, is that, w hercas the con\ cxity of the ai c of mo\ ement of the 
first metatarsal is diiectcd diiectly inwards, that of the fiftli is directed directly 


-3_ To show the bcKmnin„ of the mobilisa 
metatarsals en masse (See Fjr 


i ® >‘<»teon(,e more that the stabilisio'^hind 

has ^rdl> moved m the two photo.raX" tJ' 
mobilisingforceisagammamlj shouldtrmovemjilt 
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that attention must be paid. (See Fig. 214, p. 157). The obliquity corre- 
sponds so closely to that between the base of the fourth metatarsal and the 
cuboid that the range of lateral movement is greater than when we were 








Fig 227 To show the start of the 
mobilising movement of the joints 
at the base of the fifth metatarsal 
The head of the bone is here shown 
carried into full dorsi-flexion and 
then pushed over towards the 
inner side (C/ Fig 228 ) 





Fig 228 To show the end of the 
movement begun in Fig 227 
Note that the stabilising hand has 
scarcely moved in spite of the wide 
range of movement shown Again 
the head of the bone is pressed 
firmly towards the inner side The 
mobilising force is mainly shoulder 
movement 





Fig 229. To show the start of the alterna- 
tive method of manipulating the joints 
bet^\ccn the bases of the first and 
second metatarsals (C/ Fig 230 ) 
The thumb depresses the head of the 
first metatarsal while the index finger 
elevates that of the second 



Fig 230 To show the end of the movement 
begun in Fig 229 Note again that the 
stabilising hand has barely moved in spite 
of the wide range of movement of the 
mobilising hand The indc.v finger of the 
mobilising hand now elevates the head of 
the first metatarsal while the thumb 
depresses that of the second 


dealing with the second. Lateral mobility, however, is mainly toAvards the 
outer side instead of toAvards the inner, and this fact must be regarded AA^ien 
manipulating either the third or fourth metatarsals. Therefore, Avhen 
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COMBINED MOVEMENTS 1C" 

coincide Mitli the pliotogiaphs, but m piactice it is usiml to stand facing the 
natient and tlien, of course, all details should be ie\ eised It «as impossible 
to secure pliotogiaphs of the morcnient ulicii fating the patient, and so a 
position IS adopted mIucIi iihile ciritient, is not tomiiionls used in piactice 

When dealing nith the lemaining metataisals it is pise to change t ie 
Blip of the stabilising hand to the outci side of the foot (See hig 2 31 ) the 
diffeience in technique mil be seen bj icfeiciut to higs 22<) and 2.31 

Movement cn masse . 

Just as it ^\as fouml dcbuaWc, ^\llCll <lcal\ng with the coiicspondiiig 
joints in the hand, to cnsuie that the mobility of the mctacaipiis m vms^e 
was complete, so, too, it is wise to do tlic same thing when dealing with the 
joints at the bases of the metataisals The stabilising Iiand takes exactly 
the same grip as before, the thumb of the mobilising band is jdaeed trans- 
^ersely across the doisum of the foot 
near the bases of the toes, while the 
fingers pass tians^eiscly across the 
sole The index finger icsts distal to 
the heads of the metataisals, the 
middle fingei o\ci the heads and the 
fourth finger behind them (Sec Figs 
232 and 23J ) The foic-part of the 
foot, consisting of the metataisals 
only, IS earned as far as possible into 
dorsi-flexion Then it is cairicd later- 
ally mw ards, plantar-w ai ds, and finally 
outwards, the pioccss being continued 
while the metatarsus as a wliolc is 
Gained slowly as far as it will go from 
dorsi-flexion into plantar flexion The 
metatarsus as if one piece is then earned o\cr towards the mnci aspect of the 
foot and then towards the outer aspect as fai as it will go m both diiections 
To complete the manipulation of the mctataisus it is necessary to arch 
and flatten, as far as possible, the fore-part of the foot just behind the bases 
of the toes For this purpose each of the two first fingei s is curled up so as 
to form a hook and the tliumbs aic placed transversely acioss the dorsum , 
the hooks of the index fingers giasp the plantai surfaces of the head of the 
first metatarsal on one side and of the fifth on the other Bv a mo\ ement 
that really amounts to little more than fore-arm rotation, the bones are 
nio\ ed first of all as if to form an arch of the metatarsal heads, the conca'i ity 
of which IS directed towards the sole (See Fig 234 ) Then the hands aie 
swung round so as to approximate the two thumbs on the dorsum which 
press plantai-wards simultaneously, while the two hooks formed bv the 
index fingei s separate and pull the heads of the first and fifth metatarsals 
apait and towards the doisal aspect (See Fig 235 ) 

An alternate e method of securing the full arching of the sole is bj 



Pic ,23() AUernatne method of forminR an arch 
of tht- fore pnrt of the foot 
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outwards. The full manipulation of the 
joints at the base of this bone therefore 
consists in carrying the head of the bone 
as far as it will go towards the dorsum of 
the foot, and, while continuing pressure in 
this direction, in carrying the head of the 
bone towards the inner side of the foot. 
During the return journey the head of the 
bone is caused to travel downwards and 
outwards, then directly downwards, then 
downwards and inwards and finally inwards 
once more. (See Figs. 227 and 228, p. 164.) 

Alternative Method 


Fig 


234 To show the movements of 
increasing and decreasing the meta- 
tarsal arch This photo shows the 
movement for increasing the metatarsal 
arch, while Fig 235 shows that for 
flattening it 


When dealing with the manipulation 
of the joints at the bases of the metacarpal 
bones an alternative method of impressing 
the desired force was described. The same 
movement is applicable in every way to the 
treatment of the bases of the metatarsals. The objective now is to raise the 
head of one metatarsal towards the dorsum while depressing the head of its 
next-door neighbour ,• and, having done 
this, to reverse the manipulation. In 
order to secure this movement, the sta- 
bilising hand grasps the dorsum of the 
foot as before and (when mobilising the 
joint at the base of the first metatarsal) 
the mobilising hand is passed from the 
outer side so that the thumb rests trans- 
versely across the dorsum of the foot and 
the first finger in a corresponding position 
directly across the sole. (See Figs. 229 
and 230, p. 164.) Then, while the thumb 
on the dorsum presses the head of the first 
metatarsal down towards the sole, the 
index finger is employed in pulling the 
second metatarsal upwards and towards 
the outer side. (See Fig. 230.) Then, 
when the movement is reversed, the tip 
of the index finger presses the head of the 
first metatarsal directly up towards the 
dorsum of the foot while the thumb is 
employed in moving the shaft of the 
second metatarsal downwards towards 
the sole and finally inwards. (See Fig. 

229.) This description is given 



to 


Fig 235 To show the end of the movement 
begun m Fig 234 Note that the distal 
Joints of the curled-up index fingers rest 
underneath the heads of the first and fifth 
metatarsals, the middle phalanges being 
placed parallel with the shafts of the meta- 
tarsals As a rule the operator would 
stand facing the patient, but this placed him 
between the camera and the patient’s foot, 
and it Mas found impossible to secure any 
reasonable view of the grip taken This 
photo and Fig 234 merely shou the hands 
reversed — the grip is identical 


COMBINED MOVEMENTS 1G7 

(oinciclc Mith file piiotogiaphs, but m piacticc it is iisiml to stand facing tlie 
patient and then of course <i« d( tails shouUl be lesciscd It was impossible 
to sccuie photogiaplis of the morcmeiit when facing the jiaticnt, and so a 
position IS adopted which while cITicient, is not coiiiiiioiil} used in practice 
When dealing with the lemauung mctataisals it is wise to change the 
grip of the stabilising hand to the oiitci side ol the foot (bee l-ig ) the 
diftcience in technique will be seen by lefeiciiee to I'igs 220 and 2.11 


Movement cn masse 

lust as it was found dcsiiable, when dealing with the toiiesjioiuling 
joints in the hand, to cnsuic that the iiioh!ht\ of the nictacaijius f)i inossi 
was complete so, too, it is wise to do the same thing \\)ien dealing ^\lth the 
joints at the bases of the mctataisals The stabilising hand takes exactly 
the same grip as befoie, the tlnimh of the mohihsing hand is placed tians- 
%trselv across tlie doisum of the foot ___ 


near the bases of the toes while the « 
fingers pass tians\cisc]^ acioss the 
sole The index fnigci icsts distal to j 
the heads ot the mctataisals the j 
middle hngci o-vei the hc«ids and the 
fourth finger behind them (See 1‘Tgs 
282 and 23J ) TIic forc-pait of the ■ 
loot, consisting of the mctataisals ! 
onl>, IS carried as fai as possible into t 
dorsi-flexion Then it is earned later- , 
ally mw ards, plantar-w ards, and finally \ 
outwards, the process being contmuccl 
while the metatarsus as a wliolc js ^ 
carried slowly as far as it will go fiom 
clorsi-flexion into plantar flexion The 



lo 210 Alternativf methocl of fornunf, an arch 
of the fore pvt of tht foot 


metatarsus as if one piece is then earned o\cr towards tlie mnci aspect of the 
foot and tlien towards the outer aspect as far as it wall go m both directions 
To complete tlie manipulation of the metatarsus it is necessary to aich 
and flatten, as far as possible, the fore-pait of the foot just behind the bases 
of the toes I'or this purpose each of the two fiist fingers is cuiled up so as 
to form a hook and the tliumbs aic placed transversely acioss the doisum , 
the hooks of the index fingers grasp the plantai surfaces of the head of the 
first metatarsal on one side and of the fifth on the other By a movement 
that reallj' amounts to little more than toie-aim lotation, the bones aie 
moved first of all as zf to foim an aich of the metatarsal heads, tlie concav itv 
ot winch IS directed towards the sole (See Fig 234 ) Then the hands are 
swung round so as to approximate the two thumbs on the dorsum which 
press plantai-wards simultaneoiislj, while the two hooks formed bv the 
separate and pull the heads of the first and fifth metatarsals 
apart and towards the doisal aspect (Sec Fig 233 ) 

An alternative method of secunng the full arching ol the sole is by 
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placing the thumb of the stabilising hand on the sole of the foot behind and 
between the heads of the second and third metatarsals. The mobilising hand 
is plaeed transversely aeross the dorsum, the thumb grasping the outer side 
of the shaft of the fifth metatarsal near the head, while the palmar surface 
of the index finger secures a grip on the inner side of the first metatarsal. 
By adducting the thumb and first finger of the mobilising hand the meta- 
tarsals can be arched over the stabilising thumb in the sole. (See Fig. 236.) 



CIIAPrER XIV 

THE TARSAL JOINTS 


Anatomical Considerations „ , , . 

As has alveadv been noted, the plnntai smfatc of the tliiee cunciloim 
bones and the cuboid foini a \ei\ sliarp ti.insieisc aith across the sole ot 
the foot (Sec Fig 222, p ICO ) This aieh is completed behind by the 
scaphoid The hej stone of the arch is the middle cuneiform, and m shape 
this coincides exactly in coiitoui uith the kcj stone of the nreh of a bridge 
It IS piobablj \er\ fortunate foi us all that the stabiliti of this aich is secured 



the adjacent aides of the jomt 
between the tarsal scaphoid 
and the head of the astragalus 



Pfc -J38 To show the 
relative s«cs of the arti 
cular facets on the ad 
jacent sides of the joint 
between the anterior part 
of the bod) of the os 
ca]cj> and posterior part 
ol the cuboid 


almost entirely by the shape of the bones, and that the muscles play com- 
parati\el\ little part in suppoiting tlie tarsal arch The joint siiifacc on tlie 
posterior aspect of the scaphoid is shaped so as neaily to foim a perfect aich 
whcie it lests against the head of tlie astragalus, but the anterior facet at 
the distal end of the astragalus is considerably greater m all dimensions than 
the corresponding surface on the scaphoid (Sec Fig 237 ) On the anterior 
aspect of the scaphoid the articular facets nhich connect it uith the three 
cuntifoims do not form the same perfect line, and that for the external 
cunuiorm causes the line to sink backwards touards the heel somewhat 
suaclenh (See Fig 237 ) So, too, when we come to consider the articulation 

JOINT 
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on the posterior aspect of the cuboid, we find that this surface is considerably 
smaller in depth than that on the front of the os calcis with which it articu- 
lates. (See Fig. 238.) This arrangement of necessity allows of a very 
considerable mobility, and it is mainly due to the movements that take place 
in the calcaneo-cuboid joint and to a less extent in the astragalo-scaphoid 



Fig 239 To show the grip for securing pronation 
of the fore-part of the foot The thumb of the 
right hand (hidden from view) is preventing 
movement of the os calcis 



Fig 240 To show the range of movement when the fore-part 
of the foot IS carried into supination with the same grip 
as that shown in Fig 239 The fingers of the right hand 
arc non prc\ enting mo\ ement of the os calcis The heel 
IS pressed firmly down on to the couch (C/ Figs 241 
and 242 ) 

joint that the movements of pronation and supination of the fore-part of 
the foot can be performed. The range of these movements is extremely 
wide, as will be seen by reference to Figs. 239 to 242. 

In addition, however, to these two movements there is a considerable 
lateral mobility of the fore-part of the foot upon the back part and also 
towards the dorsum and towards the plantar aspect of the foot. 
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Fig J41 To show the \ ra\ appearance of the bonts when the foie of the foot 
IS held in pronation (C/ Fig 21")) 



Fig 242 To show the \ ra> appearance ot the bones when the fore part of the foot 
lb held in bupination The shadows thrown b> the astra^alub and the os calcis m 
Tij, 241 are so eloscly identical with those seen in Pig 242 thit we must realise 
that almost the whole of the change in relativ e position tal es place m the mid tarsal 
joints Note that the head of the astragalus has hardK mosed at all 


We are now left with the consideiatiori of the sub-astiagaloid joints — 
the joints at which imersion and e\ei&ion of the foot take place It is a 
common practice to speak of the movements of inversion and e\eision 
of the ankle joint but, in fact, this mo\ement is almost non-existent A 
glance at Figs 243 to 245 will show the significance of this observation When 
however, we come to the consideiation of manipulation of the joints, it is 
essential to keep in mind that the movement of the fore-part of the foot may 
take place thiough an extremely wide range without any trace of movement 
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Fig 243 To show the grip on the os calcis when — 

(i) applying traction to the ankle or sub- 
astragaloid joints , 

(ii) performing dorsi-flexion and plantar flexion 
of the ankle , 

(ill) performing inversion (as shown) or eversion 
of the foot at the sub-astragaloid joints 


taking place at all between the os 
calcis and the astragalus and this may 
lead to eonfusion between the move- 
ments of the fore and baek parts of 
the foot. It is essential that they 
should be isolated. Hence it eomes 
about that claim is made to much 
movement by manipulation of the 
joints of the foot which is entirely 
fictitious. Here, above all, it is 
necessary to remember that, if we 
wish to move a joint, it is essential 
to fix the bone on one side of the 
joint while moving the bone oh the 
other side. There is one peeuliarity 
that requires special notice when 



1 -,^- on To ^how the X-rav appearance of the bones Fic 24r, To .sho%\ the X-ray appearance of the bones 

\bien the foot is inverted as shown in Fig 243 wlicn the foot is fiill\ everted 

Vnie that the relationship of the astr-agalus to the tibia is unaltered in Figs 244 and 21.',. thus show ing Unit 
im Sslonan'i ei ersion of the foot do not take place at the joint between these two bones. i c . at the ankle joint 




anatomical considerations 17J 

considennc tlie postciioi .md antc.ioi nit.culai stiifaces between tbc 
astragalus and the os calcis , this is tlmt, uheicas the postciior suifaee 
presents a continuous cur\ c the fiont suifacc is (li\ ulcd into two facets by a 
ridge of \ ary mg shmpuess on the astiagahis 
which, of course must fit acciiratch into a 
corresponding conca\ it\ on tl\e uppci suifatc 
of the os calcis (Scchig2tG) It thcicfoic 
becomes apparent that wlicrcas little haim 
will come of a torsion sham of the poslciioi 
articulation, a concsponding strain of the 
anterioi ma\ ^e^\ easily lead to huk of 
proper alignment between the tiansscisc 
ridge on the astiagalus and the toiitsponding 
hollow on the os calcis ^loieosci it will be 
noticed that the posterioi articulai facet on 
the under'Sui face of the astiagaUis is of f.u 
greater dimensions than the contspondiiig 
facet on the os calcis (sec Fig 240) (fai 
greater, m fact, than is shown on the sketch 
ow mg to foi e*shortonmg), show mg that a \ ci > 
wide range of sliding mo\cmcnt must be 
possible at this joint On the outci side of the 
astragalus, just below tlic articulai facet foi the external malleolus, the 
contour of the bone assumes that of a sharp prominence (see Fig 253, p 179) 
which dips clown sharply into a concsponding hollow on the os calcis, which 
must limit movement at this point ver\ maikcdh Theie is no such limiting 
mechanism on the inner side Thus the range of in\ eision is fai greatci tlian 
of eversion injra) The possibilit) of tbc two bones binding on one 
another m the hollow on the os calcis is a\eiy real one that doubtless accounts 
for the tedious con^ aleseence aftei so many sprains of the joint unless the 
mobility of the two joint surfaces is restored by manipulation — preferably 
by traction and often by this alone The anteiior articulai surfaces between 
the two bones are relativel} narrow, but the total area occupied by articular 
cartilage is considerablv less on the os calcis than on the coiiespondmg facets 
on the under-suifacc of the astiagalus 


l rr .MO To contnst the irtis mil con 
tours oi thf* joint surfaces on the 
upper surface of the right os calcis 
ami the plantar surface of the 
litratalus The astragalus has been 
lifted from the top of the os calcw and 
has then been rotated until the under 
snrfaet faces dircttlj upwards 


Movements Not Under Voluntary Control 
Again it IS to all intents and purposes impossible to distinguish betii een 
those mosements nhich are noimally undei voluntary contiol and those 
v.tac\i are not No one, for instance, hv voluntarj exercise of their muscles 
can pronate and supinate the fore-pait of tlie foot upon the back part 
tirough a degree of movement than e\en approaches iipproximately to 
that vhich can be perfoimtd bj an external agenci Hoiieier, this matter 
has already veceixed detailed consideration n hen 'dealing nith the move- 
™cep too)*'' lequnes no repetition 
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Pronation and Supination of the Fore-part of the Foot 

To perform these movements the stabilising hand passes over the 
dorsum of the foot with the thumb passing obliquely baekwards and down- 
wards below the external malleolus towards the point of the heel, while the 
first finger grasps the inner side in a corresponding position below the internal 
malleolus. Often it is well to flex the knee to an angle of not less than 45 
degrees, though, as shown in the photos, this is not essential. The point of 
the heel is pressed firmly against the couch by the stabilising hand. (See Figs. 
239 and 240, p. 170.) It is quite impossible to perform the necessary move- 
ments adequately unless the os calcis is firmly wedged between the stabilising 
hand and an entirety unyielding surface. The web between the finger and 
thumb of the stabilising hand rests across the dorsum just behind the 
articulation between the head of the astragalus and the scaphoid. The thumb 
of the mobilising hand is then passed across the dorsum of the foot while 
the fingers pass in a corresponding transverse position across the sole. 
Keeping fingers, wrist and elbow as rigidly fixed as possible, the mobilising 
force is then exerted from the shoulder so as to swing the front of the foot 
into supination while the tips of the fingers of the stabilising hand prevent 
the faintest trace of a corresponding movement in the os calcis. Then, 
when the movement is reversed and the sole of the foot is swung round into 
pronation, all outward movement of the os calcis is prevented by the thumb 
on the outer side of the same bone. 

Lateral Movement of the Fore-part of the Foot 

The grips taken are identical with those for performing pronation and 
supination, but to lateralise the fore-part of the foot, while maintaining the 
grip of the mobilising hand, the part of the foot in front of it is carried by 
the mobilising hand first directly towards the inner side and then directly 
towards the outer side. 

Movements Under Voluntary Control 
Dorsi- and Plantar Flexion of the Fore-part of the Foot 

As already noted, it is realty impossible to differentiate between the 
movements of the joints of the foot that are and are not under voluntary 
control. The movements of dorsi-flexion and plantar flexion of the fore-part 
of the foot are, however, more under voluntary control than those we have 
so far considered. In order to perform these movements a grip ma}^ be 
taken bv the stabilising hand identical with that previously described (see 
Fio-s. 24*7 and 248), and the grip of the mobilising hand is also similar. The 
thumb of the mobilising hand passes transversely over the dorsum of the 
foot approximately at the level of the metatarso-phalangeal joints. If the 
finecrs arc closed somewhat obliquely across the sole, it will be found that 
the ulnar side of the hand will rest, roughly speaking, just proximal to the 
heads of the metatarsals. Fingers, wrist and elbow are now fixed as firmly 
ns nossible. and the impressed force is transmitted from the shoulder, first, 
so as to carrv the fore-part of the foot plantar-wards as if to apjn-oximatc 
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the metataisal heads as fai as possible 
to\\aids the heel, a mo\cment ^^hIcll 
should aim at inci easing the longitudinal 
arch to a maKimum The piessuic do\\n- 
■v\aids must be distnbutcd as ncaih as 
possible e\cnh acioss the whole of the 
doisum of the foot and should not aim 
mainly at dcpiessmg the fust metataisal 
though, of course, if this is stiff it must be 
loosened hist of all (Sec p TGI ) The 
metataiso-phalangeal joints must be full\ 
doisi-{\c\ed 

When this movement has been pci- 
formed to the fullest extent the whole of 
the foiC'pait of the foot is pulled iipwaids 
so as, as it were, to flatten out the longi- 
tudinal areh to the fullest extent The 
toes should be plantai -flexed As shown 
in Figs 247 and 248, much of the mobi- 
lising force in perfoinung tins moicmcnt 
IS derived from foic-aim lotation It 
should be noted, howcsei that the 
objcctiv e of the moi ement is to mo\ e the 
whole of the forc-pait of the foot togcthci 
and not to lay any undue sticss upon the 
joint between the base of the fust meta- 
tarsal and the internal cuneiform Tins 
should have been dealt with scpaiatch, 
and calls for no special attention at this 
point 

Movements of the Cuboid 

Finally, it is always wise to test tlic 
mobiht> of the cuboid as a single bone 
The thumb of the stabilising hand is 
placed over the outer side of the bone 
while the fingers pass lound the outei side 
of the foot on to the sole so as to secure 
as firm a gup as possible between the 
thumb and the adjacent side of the 
pioximal phalanx of the index fingei 
This digit should be cm led up into a hook 
Now, while the thumb and first finger 
gup and stabilise the cuboid, the foi e-part 
of the foot IS pronated and supinatcd 
upon it a nio\ ement which is the exact 



I ir 247 To show tlit grip for plantar flcKing 
the fore part of the font upon Uii. back 
part 



I lo 248 To show the grip for dorsi 
flexing the fore part of the foot upon 
the back part Note tlit relative po^i 
tions of the big toe as shown m Figs 
247 and 248 and compare with Tigs 
230and240 p 170 Note also that tin 
astragalus has bten prevented from 
taking an> pirt in the movement 
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equivalent of pressing the outer 
side of the cuboid downwards and 
inwards towards the centre of the 
sole during pronation, while in 
supination it is raised and rotated 
outwards. (See Fig. 249.) 

A second manipulation of the 
cuboid that is eminently satis- 
factory I owe to a chiropodist in 
Los Angeles. The right palm 
grasps the right os calcis from 
behind and raises the leg for a 
short distance. The grip is taken 
so that the thumb rests on the 
plantar surface of the bone. The 
left hand grasps the dorsum of 
the foot somewhat anterior to the 
palmar hand. As a final adjust- 
ment to the hands, the two fore- 
arms are placed transversely at 
right angles to the foot. (See 
Fig. 250.) The hands, wrists and 
elbows remain rigid while the mobilising force is applied by shoulder rotation 
adducting the two elbows to the sides of the body. The plantar thumb is 
thus driven dorsal- wards while the fore-part of the foot is rotated by the hand 
on the dorsum which also arches the whole of the outer part of the foot — 
concave downwards. 

Movements Not Under Voluntary Control 
The Sub-Astragaloid Joints 
Traction 

The first, and by far the most important, is traction. In performing 
this movement, however, it must be realised that traction applied promis- 
cuously over the dorsum of the foot will largely be expended upon the joints 
in the fore-part of the foot, and that the movement will therefore only reach 
those under consideration to a very limited extent. 

The patient must be treated recumbent, and the heel is raised by the 
stabilising hand so that the two sides of the os calcis are grasped between the 
palmar surfaces of the fingers and the thenar and hypothenar eminences. 
(See Fig. 243, p. 172.) The distal joints of the fingers should not be flexed 
unduly so as to pinch, but they should rest in almost complete extension 
against the side of the os calcis. Considerable care is required in securing 
the grip of the hand on the dorsum of the foot. The web between the thumb 
and first finger is placed horizontally across the dorsum and is inserted 
accurately just distal to the joint between the tarsal scaphoid and the head 



Fig 250 To show an alternative method of manipulating 
the joints of the cuboid 
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of the astragalus The first fingei passes obhqiieh clow nw aids and backw ai ds 
to a point below the external malleolus, and the thumb takes a coi responding 
grip on the othei side (See Fig 251 ) When this gup is seemed, but not 
before, the rest of the hand is allowed to diop down upon the doisum of the 
foot, and the fingers close aiound the plantar aspect Ain traction now 
employed is applied to the os calcis , the hand on the doisnm is merel\ there 
to kabihse and contiol It is essential to distinguish at this point between 
traction applied to the ankle joint and that ajiiihed to the siib-astiagaloid 
joint It IS impossible to exert tiaetion on the posteiioi aspect of the 
astragalus except mdireeth bj the pull on the os ealcis , m othci words, 
traction on the sub-astragaloid joint must be a|)phcd befoie it can be tians- 
mittecl to the ankle joint, so fai as the posteiioi pait of the bone is con- 
ceinecl It is, howccei, possible to seeuic a sufficient gup on the anterioi 
part of the astiagahis ocer the head of the bone to excit consideiable tiaction 
upon it and so to sccuie diicct tiaetion 
upon the ankle joint This mosement 
takes no pait m the manipulation of the 
sub-astiagaloid joint, and while jieiform- 
ing the mocement caie should be taken 
not to exert tiaetion upon the iippei 
aspect of the foie-part of the astiagalus , 
the os caleis, and the os calcis only, 
should receice the application of the 
mobilising force It will be found, 
however, that the maximum tiaetion 
can only be secured if the foot is held 
m a moderate degree of plantar llcxion rio rvi To show the Rnp illustrated m 
This rotates the heel backw ards and so ".r'? I?"’'?™"’’ 

prOMdeS a COn\ex sunacc on which a ence m gnp of the stabilising hand when 

far firmer grip can beseemed than if the " 5 b”p f shown m 

foot IS allowed to dorsi-fle\, so that the 

Achilles tendon stands up as a rigid impediment to the seeming of an 
adequate grip on the upper part of the back of the os calcis The mobilising 
force which exerts the traction on the os calcis so as to separate it from the 
astragalus is exerted mamlj through the back muscles of the opeiator 
Once the grip has been seemed, fingers, wrist, foie-arm, elbow and shoulder 
should be fixed as rigidly as possible, while the operator, by leaning back- 
wards, exerts the maximum possible traction upon the os calcis so as to pull it 
away from the astragalus The line of pull must be as ncaily as possible m a 
direction directly parallel w ith the long axis of the fibula tliis is a safci guide 
than if we use the long axis of the tibia, as the cur\e at the lower end of the 
bone is liable to be misleading To recene the maximum benefit from 
traction the sub-astragaloid joint must lest exactly in the mid-position 
between m\cision and e\ersion 



A v er> useful— and often more \ aluable— method of applying 
mdireeth thiough the os calcis, is described on p 181 
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Movements Under Voluntary Control 

These eonsist of inversion and eversion, and to perform them effieiently 
it is neeessary that the astragalus should be locked as firmly as possible in 
the ankle joint. It has been said above that the movements of inversion 
and eversion of the foot do not take place primarily in the ankle joint, and 
this is true whatever the position of the astragalus may be. When the foot 
is plantar flexed it becomes only relatively true, because in this position a 
slight degree of inversion and eversion of the astragalus within the mortise 
of the ankle joint becomes possible. Therefore, in order to stabilise the 
astragalus as completely as possible it is necessary to place it in dorsi-flexion. 
The astragalus having been thus locked as far as possible in the ankle joint, 
the os calcis is moved upon its lower surface. The mobilising hand grasps the 
back of the heel and the two sides of the os calcis as before, while the 
stabilising hand is placed over the dorsum of the foot just distal to the head 
of the astragalus. Under no circumstances, however, is this hand to be used 
as a mobilising hand ; it is merely a guiding hand to steady the direction of 
the movements imparted by the mobilising hand which is grasping the os 
calcis. The mobilising force is mainly transmitted from the shoulder and 
should be directed to imparting a movement from side to side of the os calcis 
on the astragalus with a slight side-bending movement. The nature of this 
movement can be judged by reference to Fig. 246, p. 173, and by reference 
to p. 172. Another useful method of dealing with the sub-astragaloid 
movements in conjunction with movement of the ankle joint is described on 
pp. 181 and 182. 
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Anatoniical Considerations ^ r i a, 

The mo\ements of the inkle consist ol the nioicmcnfs of tlic botI\ of 
the ashacalus iMthiii the moitise of tlie joint nhich is foimcd be the outer 
side of the internal inallcohis, the niulci suif.icc of the tibia and the innei 
sicle of the external malleolus The sniface that aiticvilatcs Mith the intcinal 
malleolus is set m a plane almost dncetl\ antcio-postei loi m lelationship 



above and from 

behind to tshow ho" the 
articular surface on the 
head of the bone broad 
ens in front 



Flo Js>S To show the rela 
tivc sues of the adjacent 
articular surfaces m the 
ankle joint The astragalus 
has been remo\cd from its 
place and rotated until the 
upper surface faces directU 
backwards 



Fig 254 To show the 
downward drooping 
of the mortise of the 
ankle joint seen from 
in front 


ulth the tibia, that for the external malleolus is set in a plane tthich is 
oblique from belimd, foittards and outAtards (See Fig 252 ) This means 
that the articulai facet which articulates with the lowei end of the tibia, 
though set generalh m an antcio-postenoi plane, is broader in fiont than 
behind It is owing to this tact that there is a small degree of true in\ ersion 
and c\ersion at the ankle joint when the foot is plantar flexed, and that the 
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range of these movements de- 
ereases steadily as the foot is 
dorsi-flexed. Of neeessity the 
artieular faeet on the upper sur- 
faee of the body of the astragalus 
is eonsiderably longer antero- 
posteriorly than the eorrespond- 
ing surfaee at the lower end of 
the tibia. (See Fig. 253.) Then, 
in addition, running direetly 
antero-posterior, there is a groove on the upper surfaee of the body of the 
astragalus whieh is coneave upwards, and this fits into a eorresponding 
eonvex surface on the lower end of the tibia. ■ (See Fig. 254.) However 
truly, therefore, we may speak of the “mortise” of the ankle joint, we are 
bound to admit that the horizontal part between the two pillars at the sides 
has, as it were, given way somewhat so that the arch sags down slightly in 
the middle. The appearance is quite readily seen when the lower end of the 
tibia is examined from in front rather than from behind ; and we must 
remember that, although there is a deep mortise to the ankle joint when 
viewed from in front, from the side aspect it disappears very materially, 
existing only as a comparatively shallow depression. 

Finally, it will be noted that while the articular facet on the inner side 
of the external malleolus is roughly oval, that on the outer side rather 
resembles a parallelogram. (See Fig. 255.) All these observations have a 
direct bearing on the movements of the joint, and for the most part 
they tend towards securing stability. There is no joint surface between 
the tibia and fibula at the lower end, the points of contact being 
occupied entirely by the interosseous 
ligament. 

Movements Not Under Voluntary 
Control 

Traction 

The grip for applying traction has 
already been described when considering 
the application of traction to the sub- 
astragaloid joint. The grip in the present 
case is identical, with one exception, 
namely, that now the hand over the 
dorsum of the foot is employed equally 
with that which grips the heel when the 
traction is applied. It is important, 
therefore, that the grip should be taken 
as far backwards along the neck of the 
astragalus as possible. Thus it is essen- 
tial to plantar flex the foot to the full 



Fig 266 To show the grip illustrated in Fig 243, 
p 172, completed when mobilising the ankle 
joint Cf Fig 251, p 177, which shows the 
corresponding grip for exerting traction on 
the sub-astragaloid j oint Having secured the 
grip over the neck of the astragalus as shown 
here, the palm of the left hand drops down 
on to the dorsum of the foot before traction 
IS applied 




Fig 255 To show the shape of the facets on the astragalus 
that articulate with the malleoli — the outer to the left 
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extent befoie securing the gup , 
lla^ 111 ^ secured it, tlic foot is 
then doisi-fle\cd to about the 
mid-position It is \ci\ im- 
portant tliat it sliould not be 
fully dorsi-fle\cd, as, if this is 
done, a laigc amount of the 
force expended \m11 be nasted 
in a futile attempt to stictch 
the tendo-Achilhs The force 
applied IS dcii\cd fiom the 
body eight of the manipulatoi 
pulling in a diiection diicctly 
parallel to the long axis of the 
fibula (See Fig 2 jG ) 

Anothei useful and ingenious method of attaining the same end uas 
described b) Marlin (bee Figs 2'57nnd2>8) Standing uith his side touaids 
the patient the opcratoi passes tlic hand next to the patient acioss the 
leg to the mnei side and then giasps the back of the liccl between thumb and 
first finger, the thumb lemaimng on the innci side of the heel, the fingers 
lying to the outci side The tcndo-Achillis icsts in the web between the 
thumb and the index fingci Once secured it must nc\ei iclax if any 
adjustment is icquncd after flexion of the knee has stnitcd the knee must 
be straightened befoic the grip is retaken Tlic elbow and the knee aie now 
bent, and the lup is also flexed and slightly rotated outwaids The back of 
the manipulating arm is so placed as to come up into contact with 
the posteiioi siuface of the patient’s thigh abo\e the knee joint, and it 

will be found that the gi eater the 
degicc of flexion of the knee, 
the moic firmlv will the back of 
the operator’s arm be piessed up 
against the back of the thigh 
Piescntiv the foie-aim will be fiimlv 
wedged between heel and thigh, and 
it IS at this point that, by increasing 
flexion of the knee still further, a \ciy 
strong dcgice of traction is laid upon 
the os calcis The stabilising hand is 
placed on the doisum of the foot, which 
IS held in a \ei> consideiable degree of 
plantai flexion, so that the os calcis 
may foim a shaip piomincnce foi the 
stabilising hand to grasp The hand on 
the dorsum ser\es the dual purpose of 
stabilising the foot in plantar flexion 
and of imparting the mo\ement of 



Fig 2 >8 To show how b> flexing the 1 nee whe: 
th(. grip shown in Fig 2o7 has been taken th 
back of the left arm is dnv en up against th 
back of the patient s thigh and at right ancle 
to it Further flexion shortens the distanc 
Jrom heel to thigh and so if the gno orv th 
heel IS firm a %er> considerable traction i 
placed upon the ankle joint 



Fio 2*7 The method of appljmg traction to the sub 
astragaloid and anWt joints the nltimatc mohdising 
force liting flexion of the knee 
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flexion of the 
knee. It is this 
movement which 
directly applies 
the extension 
force necessary to 
move the astra- 
galus directly 
away from the 
lower end of the 
tibia. When per- 
formed in this 
way the traction 
is often accom- 
panied by an 
audible snap, 
which it is 
comparatively 
unusual to hear 
when the traction 

is applied by the first method. One precaution is needed, namely to avoid the 
temptation of allowing the olecranon to rest upon the back of the thigh as it 
does if the hip is not adequately rotated outwards. The triceps forms a 
cushion between the back of the humerus and the back of the femur. A similar 
procedure can be used when applying traction to the fore-arm. (See p. 90.) 

An alternative method is shown in Fig. 259. The operator sits on the 
side of the couch facing the inner side of the joint being treated. His trunk 
then replaces the back surface of the arm as previously described. For some 
reason it is more difficult to 
teach the first method than 
the alternative, though the 
reason for this is not very 
obvious. [I owe this alter- 
native method to my son. 

Dr. John McM. MennelL] 

Antero- Posterior Move- 
ments of the Mortise on 
the Astragalus 

After the traction has 
been employed the knee is 
flexed until the heel rests 
comfortably on the couch 
with the toes elevated and 
in such a position that the 
foot is roughly in the 



Fig 260 To show the grip for performing the antero-postenor 
movement of the tibia on the astragalus The os calcis is 
pressed firmly into the couch, and the force exerted on the lower 
end of the tibia must be at right angles to the shaft of the bone 
as it IS carried to and from the astragalus (C/ Figs 201 and 202 ) 



Fig 259 To show an alternative method of applying traction to the sub-astraga- 
loid and ankle regions It is particularly useful if knee flexion is deficient 
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mid-position between dorsi- 
flexion and plaiitai flexion 
The stabilisiii" hand is then 
placed o\ ei the doisiini of 
the foot, the ^^eb bctiicen 
finger and thumb icsting 
o\ei the neck of the astia- 
galus, ^\hllc the thumb passes 
doi\m\aids to the outci side 
of the bod\ of the os talcis 
and the fingeis take up a 
coiiesponding position on the 
innei side (bee Fig 260 } 
The mobilising hand then 
giasps the loi\ci end of the 
leg just abo\e the point 
uhue the trans\eise dia- 
meter begins to spiead out 
to form the tN\o malleoli 
The thumb is to the outci 
side, the fingeis to the innci 
side The stabilising hand 
then presses the back of the 
os calcis firmly against tlic 




1 rr 2(>1 To show the \ rtv ippcnrance of the relative 
positions of the bones when the tibia is pressed backwards 
on the astri^alns 



table oi if the suiface is soft, 
upon a board or thick book 
placed upon the suiface The 
surface should be as unyield- 
ing as possible The mobilising 
hand then carries the tibia 
and fibula antcrioily and 
posterioilv on the surface of 
the astragalus The fore-aim 
of the mobilisme hand must 
exeit pressure directh \erti- 
cal to the long axis of the 
leg bones The degree of 
mo\ement is shoMn in Figs 
261 and 262 

Another method of 
attaining the same end is 
to place the support 

Fit. 202 To show the X ra^ appearance 
of the relative positions of the bones 
when the tibia is pulled forward on 
the astragalus Xote the complete 
stabilisation of the tarsal bones 
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underneath the lower part of the back of the leg so that the os ealcis is just 
free to pass to the full limit of plantar flexion. The stabilising hand is now 
that which grasps the leg bones as before, and the hand on the dorsum of 
the foot becomes the mobilising hand. It is essential that the knee should 
be well flexed, and then the mobilising hand is passed down the inner side 
of the foot, the fingers resting underneath the baek of the heel while their 
tips grasp the outer side and the base of the heel the inner side. (See Fig. 
263.) The mobilising foree is now exerted by pulling the os calcis directly 
forwards while at the same time causing it to perform the movements of 
dorsi-flexion and plantar flexion of the foot through a small range. Not 
very much can be done b}'" way of plantar flexion with the hand in this 
position, but a very considerable force can be exerted in the direction of 
dorsi-flexion. Then, to perform plantar flexion the position of the mobi- 
lising hand is reversed. The same grip is taken 
as that described in the first method of applying 
traction to the ankle joint (see Fig. 256, p. 180), 
and now the dorsum of the foot is pressed directly 
downwards and backwards towards the couch 
while the movement of plantar flexion is being 
performed. 

Combined Movements 

Though as a general rule it is most unsatis- 
factory that two movements should be performed 
at separate joints at the same time, yet there is 

Fig 263 To show the grip used o^e manipulation which is often extremely useful 
to pull the astragalus forward and which involves the Combined movements of 

tTe"moveSLro?dorsi5S the ankle and of the sub-astragaloid joints. This 
of the ankle consists of flcxing the knee of the patient approxi- 

mately to a right angle, placing the back of the 
heel upon the table while grasping the lower end of tibia and fibula with the 
mobilising hand, the stabilising or guiding hand holding the foot with 
the thumb transversely across the dorsum and the first finger — preferably 
curled up into the form of a hook — ^lying transversely across the sole from 
without inwards. (See Figs. 264 and 265.) The mobilising hand and fore- 
arm now press on the leg bones at right angles to their long axis and the 
mobilising force is exerted by alternately flexing and extending the knee. 
This movement of the knee, when the back of the os calcis is fixed, so as to 
press the astragalus (which is super-imposed upon the os calcis) forward 
on the lower end of the tibia, must at the same time cause dorsi-flexion 
of the foot when the knee is flexed, and plantar flexion when the knee is 
extended. Now if, with the heel fixed as before, the thigh is adducted so 
that the leg below the knee forms a slightly acute angle with the couch, 
the astragalus must of necessity be everted while the foot passes from 
dorsi-flexion to plantar flexion and the reverse. If, on the other 
hand the thigh is abducted the os calcis will be inverted while 




COMBINED MOI-EMENTS 1S''> 

the ankle continues the moicmcnts of doisi-llcMon and 

A ccitain amount of disciction is icqtmcd uhen apphing these '-i ions 
moiemcnts, since it fieqiicntli happens that, if doisi-flexion is limited, all 
tliat IS leqiiiicd in oidei to icstoie a full langc of moiement is to piess the 

astiagalus back\\ai(ls in - - 

the ankle joint If, on the 
othei liand, plantai flcvion ^ ^ 

IS the mo\emcnt wlncli is 
deficient, it sometimes 
suffices merch to pi css the 
astragalus fon\aid in the _ 

ankle joint m oidci to 
restore full mobilitN If 

dorsi-ficMon U J / yi 

flexion the ankle yy 

are administered ^hile 

apphing traction, a verx ' '* *■ * 

little manccuMing ^\lth 

the t ^\0 hands Mill enable TosHoiv liow tlic loot rm> bt, mo\ctl mto tlorsi flexion 

the manipulntor to implOSS b> flextoR nna extending the knee if tbe heel is inchored hrml> 
a force mIucIi miU mo\e on to the couch {c/1ik20')) 



I ic 264 To show how the foot nn> be mo\ed mto ilorsi flexion 
b> flexinR nnd extending the knee if the heel is inchored firml> 
on to the couch (C/ 1 iR in') ) 


the astragalus foiward on 
the tibia during plantai 
flexion or backward duimg 
dorsi“fle\ion 

Movements Under 

Voluntary Control 
These consist of plain 
dorsi-flexion and plantai 
flexion of the astiagalus on 
the loMcr surface of the 
tibia Mith a \ciy small 
lange of tiue adduction and 
abduction Mhen the ankle 
IS plantar flexed The 
point Mhich noM aiises, and 
it IS an extiemcly impor- 
tant one, IS M’hat will 
happen if we trv to force 
the mo\ ement of dorsi- 
flexion in the ankle when 



Tic 265 1o show how the foot mi> be moved into pHntar flexion 
bj t-xtending the knee if the heel is ancliorcd on to the couch 
The left hand merelj stabilises while the right hand pulls 
upwards in the long axis of the tibia (in Fig 204) and presses 
downwards m the same line jn Fig 26') This hand at the 
same time presses lirmlj downwards towards the couch at right 
angles to the tibia -vnd the whole weight of the fore irm re 
inforces the pressure 


impedimerU exists It is useless merely to dorsi-flex the foi e-pait of the 
toot, tlms flattening out the longitudinal arch It is not adequately lealised 
how frequently theie exists a relati\e msufficiency of the tendo-Achillis, of 
le exor Jongus xialmcis or of both , and, when this is present, it is utterly 
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impossible to place the ball of the big toe and the heel simultaneously on 
the same horizontal plane (for example, as in standing on the floor) without 
flattening out all the structures in the sole of the foot. Hence it comes 
about that very frequently when a plaster splint is applied so as to include 
the foot (and particularly in the case of a Pott’s fracture) the fore-part of 
the foot is pushed up apparently under the delusion that dorsi-flexion of the 
fore-part of the foot is the equivalent of dorsi-flexion of the ankle. Few 
things can be more disastrous, and it is therefore very important to keep 
this fact in mind while performing the movements of dorsi-flexion and plantar 
flexion of the ankle by manipulation, and particularly when this precedes 
the application of a plaster splint. The whole of the fore-part of the foot 
must be left severely alone, and dorsi-flexion must be performed, with the 
knee well flexed to relax the tendo-Achillis (by moving the os calcis), and 
through it the astragalus, in the upward direction. Then, to perform the 
movement of plantar flexion the hand upon the dorsum of the foot should 
be so placed that the proximal side of the index finger rests upon the lower 
end of the front aspect of the tibia. The web between finger and thumb 
must fit accurately over the neck of the astragalus. If on examination the 
movement is not completely free, it is well to perform once more those move- 
ments which are not under voluntary control. While performing the 
movement of plantar flexion a small degree of lateral movement may be 
superimposed. 
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Anatomical Considerations 

The mo\cmcnt of the hnce joint is always complicated b\ the piesence 
of the two semiUmai <aitilages, these icst on the upper smhue of the 
tibia and then piescnte deepens on liotli sides the cup into mIucIi the lower 
end of the femur fits {See Fig 200 ) On cxaniimng the lower end of the 
femui it will at once bo noticed that the aiticiilai smfacc both on the inner 
side and on the oiitei is rers niaikcdlv gieatei m extent than the coiic- 
sponding surfaces on the tibia upon winch it icsts The diffeicuce in si/e 
IS more marked on the uinci side than on the oiitei , and it is due to this fai t 
that the wide lotation of the tibia on the femm is possible (See Fig 207 ) 
It IS, howerer, only possible m flexion as in full extension — and bv this must 
be undeistood in most of us livpei -extension — the lotatoii morcment 




FtQ 26b To show how the depressions on the upper surface of the tibia are deepened 
b> the semilunar cartilages to retme the lower articular surfaces of the lemur 
The photograph shows the bom contour of the tibia of the opposite side when 
stripped of the cartilages 


ceases to exist as the rotation of the tibia on the femur, or of the fcmui on 
the tibia (as the case may be) has reached the anatomical limit and further 
motement is thus checked 

The integTitj of the ciucial ligaments is the next \itaUv impoitant 
point in stabilising the knee joint, thej aie, howecei lelatueh' slack 
except m full extension and m full flexion Throughout the intermediate 
stages both are &uffuientl> lax to allow a considerable range of antero- 
posterior mobility of the tibia on the fcmui , moreoccr it is only when the 
knee ^ locked in full extension that the lateral ligaments also are at full 
stretch The reason for this is abundantly ob\ ions w hen the contours of 
the com exit} of the articular surfaces on the lower end of the femur are 
examined The mocement of the phalanx upon the head of a metacarpal 
Illustrates exactly th< movement of the tibia around the lower end of the 
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impossible to place the ball of the big toe and the heel simultaneously on 
the same horizontal plane (for example, as in standing on the floor) without 
flattening out all the structures in the sole of the foot. Hence it comes 
about that very frequently when a plaster splint is applied so as to include 
the foot (and particularly in the case of a Pott’s fracture) the fore-part of 
the foot is pushed up apparently under the delusion that dorsi-flexion of the 
fore-part of the foot is the equivalent of dorsi-flexion of the ankle. Few 
things can be more disastrous, and it is therefore very important to keep 
this fact in mind while performing the movements of dorsi-flexion and plantar 
flexion of the ankle by manipulation, and particularly when this precedes 
the application of a plaster splint. The whole of the fore-part of the foot 
must be left severely alone, and dorsi-flexion must be performed, with the 
knee well flexed to relax the tendo-Achillis (by moving the os calcis), and 
through it the astragalus, in the upward direction. Then, to perform the 
movement of plantar flexion the hand upon the dorsum of the foot should 
be so placed that the proximal side of the index finger rests upon the lower 
end of the front aspect of the tibia. The web between finger and thumb 
must fit accurately over the neck of the astragalus. If on examination the 
movement is not completely free, it is well to perform once more those move- 
ments which are not under voluntary control. While performing the 
movement of plantar flexion a small degree of lateral movement may be 
superimposed. 



TRACTION 


180 


Unless full extension can be seemed ^Mthollt a tiace of stiain, tiaction 
must not be apidicd as a mobilising foicc except ^\lth the knee flexed Shoit, 
thercfoic, of laising the thigh to the \eitica! and fixing the back of the thigh 
^^lth a stiap to the uppci end of the couch, the onh method by nhich traction 
can be laid upon the knee ^\hcn extension is deficient is b\ the manipulation 
picMously attiibutcd to Mailin and nhieh nas dcsciibcd when consideiing 
the application of tiaction to the iUikle and siib-astiagaloid joints (See 
p 181 ) The fust mobilising mo\ement should be the application of tiaction 
b\ this method This calls loi noftnthei dcsciiption The knee, is, how cvci, 
one of the joints at which tiaction is ielati\cl\ of small \alue 

Antero-Posterior Movement 

The antcio-postciioi mo\cmenls of the tibia on the femm can only be 
perfoimcd when the 
knee IS paitly flexed 
and the moi ement 
does not begin to 
become nppicciable 
until flexion has ad- 
^anced to a considci- 
able degicc , this is in 
marked contrast to the 
lateial mobility which 
can be secured the 
moment flexion begins 
If now the knee is 
flexed until the sole 
of the foot in full 
plantar flexion can 
Test in comfort on the 
table, w e shall find that 
this IS the position 
which first allows a poiceptiblc degree of antero-posteiioi movement Having 
secured this position the operatoi takes his seat upon the side of the couch 
so that the fiont pait of the patient’s foot rests underneath his thigh just 
distal to the ischial tuberosit-v (See Fig 2G9 ) Theie is no need for any 
great weight to rest upon the fore-part of the patient’s foot, all that is 
required is to stabilise the position on the couch while the mobilising force 
is impressed on the upper end of the tibia with both hands These togethei 
then grasp the circumference of the uppei end of the patient’s leg, the 
fingers passing behind the calf, while the thumbs are abducted so as 
to rest \ertically one on either side of the tibial tubercle The thenar 
eminences of the two hands are then placed on the two sides of the upper 
pait of the shaft of the tibia in such a position that, when the two hands 
are pressed together, they will gnp between them the anterior ridge of the 



Fig 2G9 To sho>v the grip lor s^^uring tht, 'intero po-aienor movement 
of the tibn on the femur This movement should be performed in all 
possible stages of flexion 
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femur. Of necessity, with the femoral origin of the 
lateral ligaments as centre and the line between 
these and their insertion below the knee as radius, 
the insertions must describe a circle, but the outline 
of the lower articular facets on the femur as seen 
from the side is in the form of an arc which is 
not the arc of a true circle (see Fig. 268), and it is 
this fact which allows a sufficient laxitv in the 

x! 

lateral ligaments, once flexion begins, to render 
possible the lateral movements of adduction and 
aS th^eViSrenSTiI abduction of the tibia on the femur. If now we 
“setting” of the articular study carefully the arc formed by the femoral 

SmS^^Bok^TJimportS? articulai’ surfaces in relationship to the origin and 
factors in the rotation of the insertion of the lateral ligaments it will be seen that 
of^he^tibiT'^^^^^ lateral ligaments must be taut in full extension 

or full hyper-extension, and also when the knee is 
flexed to an angle of about 45 degrees with the thigh. There is a slight 
flattening of the articular sm’face near the front half of the articulation, and 
it is this degree of flattening, slight as it is, which allows the lateral play 
that can always be obtained in certain positions, even in a normal knee joint. 



Movements Not Under Voluntary Control 

When we come to the consideration of the movements which can be 


performed at this joint let it be 
said at once, and as emphatically 
as possible, that, if full extension 
of the knee joint cannot be 
obtained by the simple expedient 
of raising the heel with one hand 
from the couch with the patient 
in the recumbent position, then 
no attempt should ever be 
made to complete extension until 
all the other movements which 




are possible at the joint have 
been performed. 

To test the extension. 


Fig 268 Lateral view of the internal femoral condyle 
showing that the contour is not that of a circle The 
diagram shows the contrast between the bon}’- outline 
and that of a true circle 


whether full or not. one hand 


raises the os calcis a few inches. The other hand, placed over the posterior 
surface of the lower end of the femur, rotates the hip outward, thus unlocking 
the rotation of the femur on the tibia. The joint is flexed by this hand 
for 10 to 15 degrees, the support is then withdrawn and the hand supporting 
the os calcis allows the knee to drop on to the couch while the thigh rotates 
inwards. If there is any trace of recoil, there is a pathological limit to 
extension • if there is no recoil, extension is complete and the rotation of the 
two bones’on one another has locked the joint in full extension. 



ANTERO-POSTERIOli MO FEMENTS 1 01 


shaft of the tibia The wiists me fuUv 
doisi-flcxcd and fingcis. i\iist and foie- 
aim aic held compicteh n»;id while the 
elbows flex and extend as little as is 
compatible with the foiwaid and back- 
waid flexion of the shouldci le^ions This 
acts as the mobilising foicc E\cn the 
shoitldeis nla^ also be held complcteI\ 
iigid, and then the foicc is impicssed b\ 
the swaMiig backwaids and foiwmds of 
the hunk butusualh the niobihsing foicc 
consists of a combination of the two 
IlaMiig pcifoimcd the mo\cmcnt once 
the knee is then flexed to a shghtK 
moie acute angle and the piotcss is 
icpcated, the mobiht\ will then be 
found steadih to incic.isc till the iigbt 
angle is icachcd The lange of nio\emcnt 
IS shown in Figs 270 and 271 Aftci 
this point it slowh dccieascs again 
until it vanishes completely as full flexion is approached 

HaMng fiecd this mo\cmcnt throughout the full possible langc of 
flexion 2 e from about .j') dcgiccs of flexion till the tibia is \citical, the 
next movement is to Ic\ci the tibia foiwaul on the femur when the knee 
has been bent to a yet gieatei extent In older to do this tlic thigh is 
placed m the sertical, with the knee bent to a light angle, the foic-nrm of 
the stabilising hand is placed in the fold behind the knee, and the mobilising 
hand grasps the fiont of the leg hones just abo\e the ankle (See Fig 272 ) 
The mo^emcnt is peifoimed b\ the mobilising band increasing flexion so 
that the stabilising foie-aim is compiesscd between the back of tlie patient’s 

(See Fig 273 ) At the same time the 
stabilising foi e-ai m may be di aw n fon^ ai d 
so as to diiect the pressure directly’^ at 
light angles to the long axis of the shafts 
of the leg bones If flexion is painful before 
the necessai\ dcgice of moiement is 
seemed tlic following technique may be 
impossible, but if the light angle degicc 
of flexion can be i cached painlessU, 
the thigh IS flexed to the \ertical and the 
knee to a light angle (See Fig 272) TIic 
stabilising hand grasps the tibia and fibula 
from in fiont just pioximal to the malleoli, 
while the opposite foie-arm, the elbow 
being bent to a right angle, is placed in full 
supination in contact with the posterioi 




I ir To show how the Imtl of the tibia 

nia> ht mo\td iorwnrU on the lower tnd 
of the femur m imrkitl l!t\ion of the knte 
tilt, tmprtssccl force btin^ everted the 
anterior aspect of thi. fore arm which is 
l^npptd bitwcm the posterior asoict of 
the patient s thirb nnd knot This shows 
the startini, position 
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iNDER FOLUNT iliV COSTROL 

niiiikctl the niaMimini lantjc of n)o\cmcnt is ic.ulicti wlicn the back of the 
thi"h and leg aic still icsting upon the tomb If now the staliihsing hniul 
(lorsi'llcNCs the foot llie mobilising hand can cam the knee thiough a 
ciitulai nuncment, clockwise and c onntci-elockw isc Tlu diamctci of the 
caclc is fixed I)\ the lange of lateial mcncinciit allowed b\ tlic latcinl liga- 
ments This mcncment is ol paiticnlai scimcc in mcieasing and maintaining 
mohiht\ in eases of old-standing chionic aithiitis of the knees and often 
adds ^cl\ nintciiall\ to the palicnl’s coinfoit, thus incicasing functional 
acti\ dies to a matciial and \ aluabic extent 


Movements Under Voluntary Control 
These consist of flexion and extension lotalion of tlie tibi.i on the 
fcmin Ol of tlio fenuii on the tibia taking pl.icc when extension becomes 


complete 

Tlcxion IS the fust 
mosement to be pci- 
fornicd and this is 
completed h\ flexing 
the thigh to the fullest 
extent possible o\ci 
the abdomen before 
the mobilising liancl 
can ICS the lowci ends 
of the leg bones baek- 
wards tow aids the 
buttock It must al- 
ways be kept m mind 
that some mdiMcluals 
arc completely in- 
capable of sitting on 
their heels if the feet 



Fig 2S0 To show the t,rips for performinj, the circular mo\enicnt of the 
Knee joint Note the slight external rotntion of the whok limb 


are fully doisi^flexed, though most pcojjlc aic capable of doing so if the 
dorsum of the foot lests upon the ground with the ankles fully pJantai flexed 
So, too, m the standing position it will be found a compaiativ elv easy mattei 
to flex the knee sufTicicntly to bi mg the heel into contact w itli the gluteal 
legion pio\idcd the hip is flexed upwaids upon the abdomen, but, if the 
hip is extended, only a peison with abnoimal elasticity', almost of an acio- 
batic type, can bung the heel into contact with the gluteal legion Theic- 
foie it IS essential, if flevon of the knee is to be complete, that tlic tiiigh 
should be flexed as far as possible 

It IS well to repeat again that, if extension is incomplete as tlic lesiilt 
ot a recent injury, it is always unwise to attempt to foice the movement 
It the prci ions manipulations liave not rendeicd extension possible without 
lorcc, the cxcicise of force will often do more harm than good On the othei 
hand, in eases of long-standing fixed flexion deformity, and particularly in 
those m which a certain amount of cluomc aithiitis of low grade has been 
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MOVEMEm'S UNDER VOLUNTARY CONTROL 

niail^ctl tile niaNimiim i.insjc of moxcment is ic.ulicd iilicn the back oi the 
thich and leg aic still icsting upon the couch If now the stabilising hand 
dorl-ne\es the foot the mobilising hand can tans the knee “ 

ciieiilai moicnicnt, elockwise and (oiintci -clockwise Jhe dian ctei of the 
ciiclc IS fixed b\ the range of latcial inoscmeiit allowed b% the lateial liga- 
ments This moiemcnt is of pal lieiilai scisice in incicasiiig and maintaining 
niobihu in cases of old-standing ihionic aithiitis ol the knees and often 
adds \ei\ mateiialh to the patient’s coinfoit thus iiu leasing fmutional 
actiMties to a matciial and saluablc extent 


Movements Under Voluntary Control 
These consist of Ilcxion and extension, lotation of the tibia on the 
femm oi of the feimn on the tibia, taking |)la<( when extension becomes 


complete 

FlexJon is the fust 
mo\cmcnt to be pci- 
formed ai\d this is 
completed b\ flcMiig 
the thigh to the fullest 
extent possible o\cr 
the abdomen bcfoic 
the mobilising liand 
carries the Io\nci ends 
of tlie leg bones back- 
^^ards towards the 
buttock It must al- 
ways be kept in mind 
that sonic indn iduals 
are completely in- 
capable of sitting on 
their heels if the feet 



Fig 280 To show tht grips for performing the circuhr mo\Lmtnt of the 
Knee joint Note the slight external rotation of the whole limb 


aie fully doisi-flexed, though most people aic capable of doing so if the 
dorsum of the foot rests upon tlic ground with tlie ankles fully plantar fle:^ed 
bo, too, in the standing position it will be found a compaiatn ely easy mattei 
to flex the knee suflicicntlj to bring the heel into contact with the gluteal 
legion piovided the hip is flexed upwaids upon the abdomen, but, if the 
hip IS extended onlj a peison with abnoimal elasticiU , almost of an acio- 
batic type can bung the heel into contact with the gluteal region Theie- 
fore it IS essential, if flexion of the knee is to be complete that the thigh 
should be flexed as far as possible 

It IS well to repeat again that, if extension is incomplete as the result 
of a recent lujuiy, it is always unwise to attempt to foice the moiement 
If the prcAious manipulations ha\e not rendered extension possible without 
force, the exercise of force will often do moie harm than good On the other 
hand, in cases of long-standing fixed flexion deformity, and particularly m 
those in which a certain amount of chronic arthritis of low grade has been 
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present for a long time, it is more than justifiable to restore extension as far 
as pathological changes in bone and cartilage allow, as otherwise the flexion 
deformity is liable to increase till the disability becomes very real and very 
severe. In this type of case extension may be limited by the formation of 
adhesions, and even if bone or cartilaginous deformity prevents the securing 

of full extension, it is alwa 3 '^s worth 
while to regain an}^ degree of 
extension that has been lost owing 
to adhesions. On the other hand, 
simph^ from the manipulation point 
of view, it is imperative to stop 
directl}^ we become conscious that 
the limitation has ceased to be due 
to adhesions and is now due to bon}?^ 
impediment. The extending force 
must therefore be under perfect 
control. 

If a marked degree of flexion 
deformit37^ is present it is often wise 
to stop when the first dead-point 
has been passed, and to repeat the 
manipulation again at a later date 
when all reaction has passed off. 
There are times, however, when the 
bon}^ impediment is such that a 
gross flexion deformit}’’ still persists ; 
then it is justifiable to overcome all 
resistance and place the knee as 
straight as possible, no matter what 
impediment has to be overcome. 
This, however, involves the sub- 
sequent fixing of the whole limb in 
plaster from as high up as possible 
towards the groin downwards to 
include the foot. The reaction, of 
course, ma^^ be severe, but the acute 
stage passes off veiy rapidl}^ granted 
adequate fixation and the use of 
sufficient wool to act as a pressure pad and bandage — not less than two one 
pound rolls of cotton- wool (absorbent cotton in the U.S.A.) should be 
available, and this should be fluffed out with diy heat before it is applied. 
Next, a large hole is cut in the plaster over the knee so as to allow the knee 
to flex slio'hth' through the hole. If the patient is then able, bv voluntaiy 
contractimi. to straighten the knee and so to move it through a few degrees, 
to and fro. the hole can be enlarged da\* hy day to allow an increased range 
of movement. It is thus possible to regain for the patient approximatel\' the 



Fig 281 To show how the tibia is held in external 
rotation while passing from full flexion to full 
extension. 



Fig 282 To .show how the tibia is held in full internal 
rotation while passing from full flexion to full 
extension 
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same dcgicc of mo\cnicnt ns was picscnt at the shut , but, as the nio\cment 
IS now fiom tlic stinight tiuough sonic ao to t") dcgiccs of nio\cment, the 
leg IS rendered ser\iccablc With the same dcgicc of flexion staiting fiom 
an angle of something like degices, the limb is piactiealU useless Little 
if an\ iiiercasc in nio\ement is gamed as a iiilc, though it is justifiable to 
hope it mas be while not encouraging the patient to cxjicet it The objccti\e 
is to reiidci such i angc of nio\ cnient as exists of sci ^ ice to the patient instead 
of being useless A iclati\el\ high heel often helps adequatcK if extension 
still remains sliglith dcPKicnt 

If howc^el, tlieic is no gioss boiu oi cnitilaginous impediment to 
extension, when the mo\ements which aic not undci ^ohlntnl^ contiol ha\c 
been completed, it is wise to ensure that the full inngc of mo\enient has 
been restored In outer to do tins the mobilising hand grasps the heel of 
the patient fiom the innci side, the foic-aim icsts up against the side of the 
foot, the knee is bent and the foot is held In the foie-aini in a position of 
full external rotation (Sec Fig 281 ) The thigh is then flexed well up on 
to the abdomen flexion is lendcied complete, and then while the stabilising 
hand guides the knee with an outwaid oi an inward picssuic, as ma\ appear 
desirable from what has gone before, the mobilising hand leads the foot 
down till the knee is full} extended, the liand placed upon the knee guiding it 
until a definite locking in full extension has taken place Now the gnp is 
^e^e^scd, the fingcis of the mobilising hand giasp the sole of the foot fiom 
the outer side while the thumb passes o\ci the doisum The leg is then 
rotated inwards on the fcmui and tlic mo\cmcnt fiom full flexion to full 
extension is icpeatcd (bee Fig 282 ) 

It wdl be obsciscd that while pcifoiming these mosements, and while 
performing the mo\emcnt of lotation of the tibia on the femur, it is wise 
that the finger and thumb of the stabilising hand should be placed one on 
each side of the patella ligament just abo\c the top of the tibia This will 
pre\cnt an} dangcious movement of the scmilunai caitilages in the fiont 
part of the joint 


Movements of the Patella 

Let it be said at once, and cmphaticalh , that it is alwajs complete!} 
unjustifiable to attempt to secuic full flexion m an^ knee joint until we ha\ e 
secured absolute assurance that the patella is free to mo\c throughout the 
normal range m all directions Onl} too often disregard of this piecaution 
ea s to fracture of the patella , this paiticulail} applies after operation for 
me ure of the bone when flexion is not complete The temptation to restore 
mmement ma} be great, but, unless the complete lange of normal 
mobihU has been restored to the patella before the manipulation takes place, 
It IS almost ine\ itable that re-fracture should occur 

These consist of doisnivard moiement and lateral mosement m both 
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Fig 283 To show the grip for performing the downward move- 
ment of the patella on the femur The two index fingers are 
shown extended, as a superimposed photograph with the 
fingers flexed as described m the text made the picture too 
complicated The wide range of longitudinal movement is 
shown instead 


directions. Contrary to a 

very common doctrine, the 

downward movement of the 

patella towards the tibia is 

definitely more important 

from a manipulative point 

of view than any of the 

other movements. In order 

to secure this the leg is 

placed as slack as possible 

on the couch ; the first 

finger of the mobilising hand 

is flexed at the two distal 
« 

joints and fully extended 
at the metacarpo-phalangeal 
joints. The thumb is then 
adducted as strongly as pos- 
sible against the index with 
the distal joint hyper-extended. This leaves a V-shaped cavity between the 
palmar surface of the distal phalanx of the thumb and the side of the proximal 
phalanx of the first finger ; this triangular space is then made to fit over the 
upper pole of the patella, and the hand is pressed down firmly towards the 
femur. Having pressed as far as possible vertically towards this bone, the hand 
guides the upper pole of the patella downwards towards the tubercle of the tibia. 
A similar grip with the other hand guides the lower pole, especially when the 
doAvnward pressure of the first hand is relaxed. The mobilising force is largely 
trunk movement. The line chosen should be exactly that of the patellar liga- 
ment. (See Fig. 283.) It will, of course, be noted that even if a transverse 
fracture of the patella has taken place and an operation has been performed, then 
this movement is still entirely safe, as 
the mobilising force tends to approxi- 
mate the two surfaces at the site of 
fracture towards one another. Unless 
any active infective process is suspected 
within the subcrureal pouch, this move- 
ment may quite safely be performed 
with the utmost vigour provided it is 
not unduly painful. A yet- more 
powerful grip is shown in Fig. 284, but 
now only the one hand is aA^ailable to 
assist the return journey. 



Lateral Movements 

The limb, Avith the knee extended 
as far as may be, is first of all rolled 
round into internal rotation and is 


Fig 284 To show an alternative grip for mobilising 
the patella Here only the downward mov-emont 
IS shown, but the two lateral and the upward 
movements are no less important V similar 
grip IS taken for movement in all directions 
(C/ Fig 28.1) 
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MorK^^:^Ts of tiif p it ell t 

steadied in tins position b\ the stabdisin^ 
hand TIic mobilisin*; hand is then placed 
in full <lorsi-flc\ion and tin. hnlUm formed 
b\ the prominent ends of the laipal meh is 
plated lip against the latcial asjictt of the 
bone TIic inobilisin^r foicc is tin n impressed 
b\ trunk ino\enicnl b\ a foiwaid (lirusl of 
the forc-aim the duct lion of the fouebeiiiji 
dirceth at ri^ht anj;lts to the Ion*; axis of 
the femui (Sec 1 ) Tilt limb of llu 

patient is then lollcd round into oxttinal 
rotation, the opciatoi walks loiind lei 
the opposite side of the eoueli .vnd the s.ime 
moiement is repeated with a tonosponthn" 
grip Again unless \ci\ dense adhesions 
are present, the nlniost forte tan bt cxtrltd 
without an\ risk wlnilcvtr of doing liarm In the absence of infection the 
onb risk is causing luTinonli.igic effusion and this is inconccj\ablc unless the 
treatment is grossh abused 



I J** » Ti> till f,rip lor pirforra 
HU thi litirnl Tno\tmMU of tht 
inlilh on till ftmiir 


Movement Under Voluntary Control 
This consists of the nicncmcnl of the patella in .in upwaid diicction, 
and, although it is limited to the noimal elastic sticttb of the patcllai 
ligament it is alwa^s worth while to cnsiiic that the upward mo\cmcnt 
awaN fiom the tibial tuhcielc is as complete as tht ligament will allow A 
somewhat identical giip is taken as foi nnning the patella downwards, 
again, it is notitcahlc that, after lianstcrse fracture, this mo\cmcnt tends 
to press the fiactuicd suifaccs togcthei and theicfoie is cntircK safe The 
noimni mo\cmcnt of the jiatclln on the fcmui 
dining the mo\cmcnts of tlcxion and extension 
rcquiics no fiiithei comment, sa\c that it must 
once moic be emphasised that there is extreme 
dangci in attempting to peifoim flexion of a knee 
joint csen through small langc until the mobihU 
of the patella has been aclcquateh rcstoied 

The Superior Tibio-Fibular Joint 
Anatomical Considerations 

There is one condition w Inch causes pain and 
disabilitj m the logion of the knee joint that is 
^elJ often entiieh o\crlooked The pain is often 
also referred to the ankle legion, and indeed this 
IS not mfrequentlj the onU complaint the patient 
w ill ]ia\ e the trouble in the knee region ma\ 
even be o\ erlooked entirely It has alread\ been 
noted that there is no joint surface between the 
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Fig 283 To show the grip for performing the downward move- 
ment of the patella on the femur The two index fingers are 
shown extended, as a superimposed photograph with the 
fingers flexed as described in the text made the picture too 
complicated The wide range of longitudinal movement is 
shown instead 


directions. Contrary to a 
very common doctrine, the 
downward movement of the 
patella towards the tibia is 
definitely more important 
from a manipulative point 
of view than any of the 
other movements. In order 
to secure this the leg is 
placed as slack as possible 
on the couch ; the first 
finger of the mobilising hand 
is flexed at the two distal 
joints and fully extended 
at the metacarpo-phalangeal 
joints. The thumb is then 
adducted as strongly as pos- 
sible against the index with 
the distal joint h^'^per-extended. This leaves a V-shaped cavity between the 
palmar surface of the distal phalanx of the thumb and the side of the proximal 
phalanx of the first finger ; this triangular space is then made to fit over the 
upper pole of the patella, and the hand is pressed down firmly towards the 
femur. Having pressed as far as possible vertically towards this bone, the hand 
guides the upper pole of the patella downwards towards the tubercle of the tibia. 
A similar grip with the other hand guides the lower pole, especially when the 
downward pressure of the first hand is relaxed. The mobilising force is largely 
trunk movement. The line chosen should be exactly that of the patellar liga- 
ment. (See Fig. 283.) It will, of course, be noted that even if a transverse 
fracture of the patella has taken place and an operation has been performed, then 
this movement is still entirely safe, as 
the mobilising force tends to approxi- 
mate the two surfaces at the site of 
fracture towards one another. Unless 
any active infective process is suspected 
within the subcrurcal pouch, this move- 
ment may quite safely be performed 
Avith the utmost vigour provided it is 
not unduly painful. A yet more 
powerful grip is shoAvn in Fig. 284. but 
now only the one hand is available to 
assist the return journey. 



Lateral Movements 

The limb, with the knee extended 
as far as may be. is first of all rolled 
round into internal rotation and is 


I'lG 284 To show an alternative grij> for mobilising 
the patella Here only the downward mo\ ement 
IS shown, blit the two iattr.il and tin njiward 
movements arc no less im]K>rtant \ similar 
grip IS taken for movement m all l-^'ctions 
(C/ I'lg 285) 
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MOi'EMESTS OF Till: P ITl'J.L / 

steadied in tins j)osition b\ the stabilising 
liaiid Tilt mobilising band is thtn plnttd 
in full dorsi-tlcMon and the hollow formed 
In tlic prominent ends of tin caipal nub is 
plated up against tlit Iat(i<d aspttd of the 
bone Tlic mobilising fout is tlun inipitssecl 
b\ trunk nuncnitnt b\ a foiwaid tin list of 
the fore-aim tlu dnec lion of tin font being 
dirccth at light angles to tlu long axis ol 
the femur (Set 1 ig -S"i ) 'Ilu bmb of the 
patient is thtn lolled lound into cxitinal 
rotation, the optiatoi w,dks louiid to 
the opposite suit of Iht (oiuh and the same 
moNcnicnt is icpcattd with a (orrtspondmg 
grip Again unless \ci\ dense aillusioiis 
are present, the utmost foitc <an Ik cxeiled 
wntliout ain iisk whatt^tl of doing barm In tlu absence of mfettum the 
onh risk is causing bieinoirlingit effusion ami tins is llKontCJ^ablt unless the 
treatment is grossh abused 

Movement Under Voluntnrj Control 
This consists of the inoscnient of the patella in an npwaid diicttion 
and, although it is limited to tlu noimal cl.istu slictdi ol the patcllai 
ligament, it is al"a\s woith while to ensme that the upwaid moNcnicnt 
awaj from the tibial tubeicle is as complete as tlic ligament will allow A 
somewhat idcntKa! gnp is taken ns foi mo\ing the patella downwaids, 
again, it is noticeable that aftei liansscisc fiaotmc, tins mo\cment tends 
to press the fractuicd suifaces togetliei, and tlicicfoic is cntiich safe The 
noimal mocement of the patella on the fcmiii 
dunng tlic mo\cmcutb of flexion and extension 
requiics no fuithei comment, sa\c that it must 
once moic be emphasised that tlieic is cxticmc 
dangci 111 attempting to peifoim flexion of a knee 
joint c\cn thiough small range until the moLilitj 
of the patella 1 ms been .idcqunteh icstoicd 

The Superior Tibio-Fibular Joint 
Anatomical Considerations 

Tbcie IS one condition which causes pain and 
disability in the icgion of the knee joint that is 
^ely often entirelj overlooked The pain is often 
also referred to the ankle region, and indeed this 
IS not infrequently the only complaint the patient 
will have the trouble in the knee legion may 
even be overlooked entirely It has already been 
noted that there is no joint surface between the 



Fig 2SG To show the ion 
t surlaces which articulate wi 
one another nt the upper en 
of the tibia and fibula 
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Fig 283 To show the grip for performing the downward move- 
ment of the patella on the femur The two index fingers are 
shown extended, as a superimposed photograph with the 
fingers flexed as described in the text made the picture too 
complicated The wide range of longitudinal movement is 
shown instead 


directions. Contrary to a 
very common doctrine, the 
downward movement of the 
patella towards the tibia is 
definitely more important 
from a manipulative point 
of view than any of the 
other movements. In order 
to secure this the leg is 
placed as slack as possible 
on the couch ; the first 
finger of the mobilising hand 
is flexed at the two distal 
joints and fully extended 
at the metacarpo-phalangeal 
joints. The thumb is then 
adducted as strongly as pos- 
sible against the index with 
the distal joint hj^per-extended. This leaves a V-shaped cavity between the 
palmar surface of the distal phalanx of the thumb and the side of the proximal 
phalanx of the first finger ; this triangular space is then made to fit over the 
upper pole of the patella, and the hand is pressed down firmly towards the 
femur. Having pressed as far as possible vertically towards this bone, the hand 
guides the upper pole of the patella downwards towards the tubercle of the tibia. 
A similar grip with the other hand guides the lower pole, especially when the 
downward pressure of the first hand is relaxed. The mobilising force is largely 
trunk movement. The line chosen should be exactly that of the patellar liga- 
ment. (See Fig. 283.) It will, of course, be noted that even if a transverse 
fracture of the patella has taken place and an operation has been performed, tlien 
this movement is still entirely safe, as 
the mobilising force tends to approxi- 
mate the two surfaces at the site of 
fracture towards one another. Unless 
any active infective process is suspected 
within the subcrurcal pouch, this move- 
ment may quite safely be performed 
with the utmost vigour provided it is 
not unduly painful. A yet more 
powerful grip is shown in Fig. 284. but 
now only the one hand is available to 
assist the return journey. 



Lateral Movements 

The limb, with the knee extended 
as far as niav be. is first of all rolled 
round into internal rotation and is 


Fig 284 To show an alternative grip for mobilising 
the patella I fere only the downw ard movement 
IS shown, but the two lateral .ind the iijiward 
movements are no less imjiortant \ similar 
grip IS taKen for movement in all dinrtioiis 
(C/. Fig 28a ) 


Tin: svrEmoii tijuo-fiiwl in joint 201 

beb\ccn fin^ci and thumb nnd picss the bone bacK^\aids a slight 

inclination im\nids If this mo\cmcnt rcpioduccs pain, ^\c lm\ca icasonablc 
assurance that the s\ mplom tan beicbc\cd b\ mnmpulation The technique 
IS to flex tlic knee and to place the thumb of one hand as fai up into the 
crease bchuul the knee as it will go The thcnai eminence should then be 
placed in such a position that it will lest c\nctl> behind the head of the 
fibula when flexion is complete (Sec Figs 287-280 ) The mobilising hand 
now giasps the foot with exactly the same grasp as that which was used when 
perfoiming full extension fiom the position of full flexion, but this hand 
leads the knee and hip into flexion without exciting an\ cxtcrnalb rotating 
force, indeed, it should guide the mo%cmcnt of flexion, while assisting as 
far as possible the intcinal lotation of the tibia on the fcmiii Now as flexion 
of the knee inci cases it will be found that tlic thcnai eminence is being 
nipped between tlic back of tlic calf and the back of the patient’s thigh 
Tlic pressure is increased In 
furthci flexion of the knee as 
far as possible, nnd then both 
hands work m unison as mobi- 
lising linnds The hand giasp- 
mg the foot swings the tibia 
and fibula into external lola- 
tion, and the thcnai eminence 
of the thumb bcliiiid tlic fibula 
IS drnen sbaipl) forwards and 
slight!) outwards, the inci- 
dence of the foicc being 
directlj at right angles to the 
long axis of the fibula In this 
wa) the head of the bone can 
be slipped forward, and normal free and painless movement can beicstored 
Sometimes it will suflice meicly to “spiing” the ]omt by piessing with 
the “heel” of the dorsi-flcxcd hand on the middle of the shaft, tlie piessure 
being exerted towards the tibia with a slight inclination foiwaids The 
patient lies on his side and the limb is placed m such a position that the inner 

sides ot both knees and foot rest flat upon the couch (See Fig 290 ) The 

palm of one hand is placed over the middle of the shaft of the fibula, the wrist 
n Of ‘X’dy can act as a mobilising 

time ^vltb flip nfl f e , the shaft of tlie bone, innards At tlie same 

dOTsi flexed and TfWn ^one, with wrist 

forcTfs exerW shoulder iigid, a forward mobilising 

hand which rests I™ "PPer 

adduction of the hand head of the fibula, is driven forward by ulnar 

adduction ot the hand This is an essential part of the mobilising foice 



I IQ To shov. -xn •\Ucrna.tt%c method lor mobilising the 

SMlKttor tilno fibular jc nt 
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Fig 287 To show the grip for the 
manipulation of the superior tibio- 
fibular joint and how the impressed 
force IS exerted bj' outward rotation 
of the tibia on the femur while pres- 
sing directly forwards with the thenar 
eminence that is grasped between the 
posterior surfaces of thigh and calf 
This shows the starting position 
(C/ Figs 288 and 289 ) 


tibia with a small degree of backward displacement 


lower ends of the tibia and fibula ; they are 
joined together by a massive interosseous 
ligament. At the upper end, however, there 
is a joint with a definite cartilaginous surface 
on both bones and a perfectly normal 
synovial cavity. (See Fig. 286.) The con- 
clusion is inevitable that the head of the 
fibula is free to move upon the corresponding 
surface of the tibia. When we examine the 
“set” of this joint we find that it is placed 
towards the back part of the tibia and runs 
obliquely from behind forwards and out- 
wards ; it must, therefore, of necessity be 
very difficult for the head of the fibula to 
slip forward to any noticeable extent upon 
the tibia, but there is nothing so far as the 
bony configuration is concerned to prevent 
it slipping backwards. It is not an un- 
common event for this to happen and for 
the fibula to bind upon the surface of the 


Movements Not Under Voluntary Control 
There are no movements at this joint that are under voluntary control ; 
the fibula moves on the tibia and not vice versa, and then only as the result 
of the transmission of force from the ankle region. 

When on close examination the patient complains of pain near the outer 
side of the knee and the examination reveals no demonstrable lesion in knee, 
hip or ilio-tibial band, it is always worth while to take the head of the fibula 



Fig. 288 To .show the second stage in 
the manipulation of tlie superior 
tibio-fibular joint The position is 
now "set" for the manipulating forte 
to be exerted {C/ I ig :JS9 ) 



Fig 28!) 'I'o show the fin.il stage in the 
manipulation of the superior tibio- 
fibular joint ,\s the right hand rotati s 
the leg outwards upon the thigh, the 
left thenar eminence jiressts the he. id 
of the fibula forwards and outwanls 
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IS almost a repetition of the stor% of the halluv r.gitlus fimt a \ cr\ trining 
limitation is present Verj octasionalli during normal moicmeiit the 
pathological limit of mo^ ement is reached tins causes a nuUl lutlammatoiv 
condition nitlim the joint iihieli, so far as the patient is concerned is too 
trii lal to attract more than niomcnl.iri attention Gradiialh the pathological 
condition increases as the result of these recurrences of mild mnanimatioii 
and this imoUcs a continuous increase m the frcqucnc\ of attacks of irrita- 
tion uithm the joint Still the process is so pradunl that it is usualh not 
until severe damage has been done that the patient will seek adMcc then, 
of course, onh alTcMation can be secured— cine is imjiossiblc and relapse 
sooner or later is almost incMtable 

More terrible disaster can follow the mjmlioioiis manipulation of a liip 
joint than the manijnilation 
of almost an> other joint m 
the bod} i*th long-standmg 
disabihU it not inlrcqucnt\\ 
happens that a definite degree 
of atropln of bone is present 
m the neck of the fenim and 
in this c^cnt the apjihcation 
of force IS liable to lead to 
fracture of the neck of the 
bone It IS infimteh better 
to le^nc the patient alone 1 
than to run anj risk of this 
calamit} It js easier to 
imagine than to dcscubc the 
feelings of the man, wlio 
found with JO} that a wide 
degree of mo\ ement liad been 
restored to his patient as the 
result ot manipulating both 
hips w Inch had suffered from 

se\erc limitation, when he disco\cicd subsequentK on X-ia\ examination 
that the immobility of the liead of the bone on botli sides was unaltered, and 
that mo\ ement had taken plate as a result of fracture of the neck of the femur 
on both sides Xot onl} am I informed that tins actual catastiophe has 
occurred, but that fracture of the neck on one side has been sufiicientl\ 
frequent to justify the supposition that abuse of the treatment is all too 
common Xo one should e^el manipulate a hip joint without consideiing 
this iisk, and avoiding it h\ meticulous care aiul attention to technique 
it cannot be too often insisted on that, if limit ition of mo% ement is 
reSoration futile but dnngerous to attempt to secure full 

,nn 7 ,‘’r'' “rtam u-pes of adianced aithritis of tlie liip 

joint where treatment 111 manipuJation nla^ beofien considei able service 



FiO 29i To show a dcRrw of irthritin of hip ^sUlch mas bt 
considend is offtrin^ in ivcellent pro^nosia as the result of 
manipulation UI pain and discomfort Mas rclie\ed and 
lull lunction restored except for a minuti. tract of internal 
rotation 



CHAPTER XVII 


THE HIP JOINT 
Anatomical Considerations 

When dealing with the anatomical considerations of the shoulder joint 
attention was drawn to the essential differences between the shoulder joint 
and the hip joint. It was then pointed out that not only is the circular head 
of the femur enclosed through a large part of its circumference in the circular 
bowl of the acetabulum, thus effectively preventing all gliding movements 
(see Fig. 291), but that in addition the ligamentum teres is attached to the 
centre of the head of the bone and to the centre of the acetabulum. (It 
should be noted that the word “centre” is used approximately ini both 
instances.) As, therefore, little or no gliding movement can take place 



I'lG 291 (After Piersol ) The inner wall of the hip joint socket has been cut awaj' 
The photograph shows the more familiar aspect of the head of the femur 


between the head of the femur and the acetabulum, it necessarily follows 
that there is only one movement which is not under voluntary control, and 
that is ti'action. Yet there can be no doubt that one of the most satisfactory 
joints to manipulate under suitable circumstances is the hip joint, and it is 
most unfortunate that patients very often fail to solicit aid until the condition 
is so far advanced that manipulation is cither futile or can only jiroduce a 
relativelv slight amelioration. If only patients would report for treatment 
dircctlv thc first trace of impediment to movement is nolcd, it should be 
possible to restore the full i-ange of movement, and then the chronic irritah'on 
of the joint on movement would cease, and in vciy many eases a( least tiie 
advance towards gross disability might be ])crmancntly checked. U'hc stfjiy 


DlOlt^\lcb There is, !io\\- 
e\er, one essential for the 
success of the Droituicli 
treatment, and that is that 
the patient should carr\ out 
the instructions of the medi- 
cal man m charge mth 
intelligent and conscientious 
exactness An excess of /cal 
nia\ c\cn undo the benefit 
boston cd b\ manipulation 

Movement Not Under 
Voluntary Control 
If it IS decided to 
manipulate the first thing 
IS to apph traction The 
heel IS grasped in the palm of 
one hand nitli the thenar 
eminence giasping one side 
and the palmar surfaces of 
the fingers the other side the 
back of the heel resting 111 the palm (See I'lg ) T)ic othci hand is then 
placed o\ei the dorsum of the foot, passing tians\ciscl\ fiom w ithin outnaids 
and securing the grip as near as possible to thcanklc joint The external rotation 
must be respected and this accounts for the aUcintion of the grip from that 
shonn in Fig 2 oC, p 180 , when apphing traction to the siib-astragaloid 
joint Unless the external rotation is maintained the joint is not in a position 
of rest and so the head of the fcniiii is not at libcrtN to tra\el downwaids, 
and the separation of the wciglit-bcanng sui faces is not secured to the best 
adsantage A roller towel is then placed aroxind the giom on the opposite side 

and the hip is ab- 
ducted as far as it 
will go The assis- 
tant then secures the 
two ends of the 
towel and ai ranges 
it in a line parallel 
with the long axis 
of the femur on the 
side to which the 
tiaction IS to be 
applied Then, 
when all is read\ 
the bodj weight of 
the operator acts 



method of apph mg traction to a hip loint Xote t 
punter pull of the to\\el placed round the opposite woin \ rotate 
StTn " ^ applied to the «hole limb during thflpphcation of t 


TIfJCTJOX 



I ic To show 1 ilt,^rt*e of nrthntis of the liip uhich offers a 
\tr\ doubtful prognosis Mthou,.h the joint space iNue 
isso nirrow \ct the acctibiilum «s so shaped tint the lund 
of the femur cm Ik. pulJicI {loun'iards so ns to ertatt nn 
adi-quatt spn^i to nllou marked restoration of moiemtnt In 
this tvpc of east the patiint is will advised to iinckrRO a 
short courst of treatment s.u once in cvirs four to si\ 
months to privint rtlap'i (This proiwl to lie a itri 
sttccia>aul ea»i ) 


204 


THE HIP JOINT 


this particularly applies to those cases in which the acetabulum has 
“travelled” and in which, therefore, it is possible to pull the head of the 
femur downwards in the acetabulum. (See. Fig. 292.) There is another 
type where manipulation is well-nigh useless. It is true that the manipulator 
may secure an increase of range which will cause him great satisfaction, but 
the patient will not feel equal satisfaction when he finds that the amount 
gained by way of function does not compensate for the time spent and for 
the discomfort of an anaesthetic. This is the type where the head of the 

P- - ; femur has definitely in- 

' creased in size while the 

acetabulum has not done 



I'lG 203 To show a degree of arthritis of the hip in which manipu- 
lation should not be attempted Not only would little or no 
good be derived from it the potentialities for doing far more 
harm than good are ver\ real 


SO except for lipping with 
osteophytic outgrowths. 
(See Fig. 293.) Between 
these two there are a large 
number of different types, 
one of which is shown in 
Fig. 294, in which every 
eonceivable variety of 
prognosis may be given, 
from very favourable to 
utterly useless. In many 
eases of advaneed type the 
verdict should be very 
doubtful, and in this event 
it is wiser to err on the side 
of caution and to refuse to 
manipulate. There is, how- 
ever, one thing to be said, 
and that is that refusal to 
manipulate is not synony- 
mous with saying that 
nothing can be done. 


Active Movements 


jMovements in the Brine Bath at Droitwich will often restore mobility 
to an extent that manipulation would inevitable fail to restore, and indeed 
it is well to consider Droitwich as the Mecca for all patients suffering from 


complaints of the hip joints. It is a wise jjractice, no matter how good the 
prognosis for manipulation may be or how satisfactory the manipulation has 
proved in the event, to send tlic patient to Droitwich in order to maintain 
mobilitv if it has been restored to perfection, or to increase the degree of 
mobilitv if perfection has not been obtained. This much may safely be said, 
that tlicrc is no alternative to Droitwich, unless possibly corresponding 
treatment can be secured in the Dead Sea or Salt Lake City. In Buda])est 
and Pistani we mav luive a second best, but it is a very bad second to 



ROTATION 


the mo\cmcnt of the affected limb towards the couch Tlien when the 
■whole of the hmb on the affected side is flat and fiill\ sujipoitcd b\ the 
couch, the hand on the fiont of the tliigh becomes tlie stabilising h.ind fixing 
the back of the thigh to the couth, and that o\ci the flexed knee becomes 

the mobilising hand me i casing _ 

flexion on the sound side u e inci case 

extension on the affected side onmg 

to rotation of the pehis on the ^ \ 

fcmin Extension should not, how- 

c\er, follon diiceth on flexion, and ^ 

the mo\cmcnts should be taken m \ ^ ^ 

the ordci indicated below 4ind V 

extension can often he pcifonncd \ 

more cffectwclj, m the pumc I 

position (uif/c («/rrt) ^ 

Rotation [ " i 

Ha^ ing coaxed the mo\ ement * * - ' ‘ . 

r,.IUcf fli/» la* 2S7 To show the most Jivourabk position for 

of flexion to the fullest extent, the performing rotition oI the hip joint This shows 

rotation m 0 \cnicnts should be taken the gnp for ivtcmnl rotitinn but the mobili'.mR 

Tipxf Wifh fhn mtinnt stdl leenni- *'* r'>^'Ut>n tikcn to raise 

next \i irn inc pacicnt sem icuun ^ 1 ,^^ mobihiinr. mosement u is 

bent, the thigh is flexed till it uitlulmwn fromundtr the kiut incl JS phetd o\tr 
reaches the ^ertlcal, with the knee tin inner aspect of the thigh 


lie 2*17 To show the most fivouralik position for 
pcrlonning rotition of the hip joint This shows 
the grip for ivtcrn'il rotntinn but the mobilising 
hnnd is hen •>hnwn in tlit- position tikcn to raise 
the liinh lUfore the mohihsinr, mo'cment it is 
uitlidrnwn from iindtr the Kiut “ind is phetd o\tr 
tiK inner aspect of the thigh 


flexed to si right angle The mobi- 
lising hand is passed undci the leg 
and the palm of the hand is placed 
against the innci side of the thigh 
as near the middle as is compatible 
with the position of the rest of the 
hmb The back of the leg icsls 
upon the operator’s foi e-arm and 
the outei side of the arm rests 
upon the outei side of the leg some- 
where about Its middle (Sec Fig 
297 ) The stabilising hand guides 
the mo\ ement, after ha\ing been 
passed o\er the fiont of the thigh 
so as to attain the inner aspect aboi e 
the knee joint In this position the 
thigh can be led round so as to carry 
the foot over the opposite thigh 
Internal rotation is perfoimed b> 
reversing the position The mobilising hand is passed fiom within outwards 
uncl^er the patient’s leg, and the fore-aim is fully pronated so that the palmar 
surface of the fingers may lest upon the outer side of tlie thigh (See Fig 
) As little as possible of both these movements should be impaited by 



Fie 298 To show the alteration m grip when we wish 
to pass from perfornwng external rotation of the 
hip joint (sec 1 ig 2‘)7) to internal rotation Note 
the rotation of the trunk of the operator In 
Vig the chest is lacing towards the patient s 
head in Tig 298 it is nearlj facing towards the 
patients foot where it rtsts upon the couch 
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as the extending force. As traction is more and more increased the body 
of the operator sways slowly from side to side so as slightly to increase 
the abduction if possible. The duration of the application of the traction is 
limited onl}^^ by the question of fatigue on the part of those engaged in the 
manipulation. As there is no leverage the utmost force can be expended 
in safet}’', except as regards the movement of abduction. It is true that 
the fixation of the pelvis except in one position is not absolutely 
rigid, but even so it is wise not to strain too much towards securing the 
abduction. 


Movements Under Voluntary Control 

Flexion 

The first movement to secure, after traction has been applied, is flexion. 
Both knees are bent until the soles of the feet rest upon the couch. The 

hip that we are to manipulate 
is then flexed up on to the 
abdomen as far as it will go. 
The patient grasps the front 
of the tibia with both hands 
and the stabilising hand 
reinforces this grip. The 
mobilising hand is then 
passed under the knee of the 
unaffected side in the manner 
shown in Fig. 297, and the 
knee is straightened. The 
limb is then lowered towards 

F,g 20G To shoxs the method of performing flexion of the the COUch slowly aS for aS it 
hip in the lying position will gO. I^fllCn tllC limit Ol 

movement is reached the 
mobilising hand is witlidrawn from underneath the leg and is placed 
upon the upper surface over the lower third of the unaffected femur. 
(Sec Fig. 296.) The mobilising force is now exerted by pressing the 
thigh down towards the couch, rotating the pelvis with it. In this way 
tlic acetabulum of the stiffened joint is rotated backwards on the femoral 
head — a for safer procedure than rotating the head forwards on the fixed 
acetabulum. 



Extension 

To secure extension in this position the procedure is reversed : on the 
sound side the hi]) is flexed over the abdomen and is held there while the femur 
of the stiffened side is lowered slowly towards the couch with the knee 
extended. When movement ceases, the hand which should rest on the 
anterior aspect of the affected thigh slowly })rcsscs the thigh downwards 
towanls the couch, while the hand which rests over the flexed limb allows 
the hip of the unaffected side to extend as little as may be compatible with 
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deforniitv is too gieat to allow the jiatient to place the fioiit of the thigh flat 
upon the eoiich without unilue stiaiii , if this is so, then an\ attempt to 
peifoini the moscmeiit iii this position can oiil\ he icgaiiled as extremcl} 
dangeioiis Again it will he found that a wiilei lange of nios cment w ill be 
secured if the thigh is shghth abdiicteil If the iiioiic position is diirieult 
to attain, It IS wise to tieat the patient on the haek in the iiiaiiiiei dcsciihed 
alreadc {see page 20G) I’liialh the giip that was used foi i>cifoiming the 
rotation is again applied, the hip is led npwaids into as full fleMon as is 
possible, and full inward and oiilwaid lotation aie pcifoinicd altcriiatch 
as the limb is led out into extension towaids the toncli 


It will, no doubt, be lealised fioiii tins dtsci iptioii and fiom exammatioii 
of the illustrations that a %ci> considerable animint of lesciagc is cniplosed 
practicalb tlnonghont the whole of these inaiiipnlatioiis ,\t tlie same time 
the impic'sscd force which has to pcifoim them has the lecciage icdnced as 
far as possible and must be nndei pcilcct contiol It has been pointed out 
aireadi that one of the caidiiial iiilcs of iiianipiilation of a joint is to “take 
up the'slack” and then push oi pull , when mniiipnlating a hip (moic pcihnps 
than nnv othei joint in the hods unless it be the elbow), the utmost caio 
must be taken to “take up the slack” to the full bcfoie impressing the 
mobilising foicc Then with this foiec undci peifcct contiol and applied 
so as to gam at one tinieonls the niost minute aiiiouiit of iiieiense in the innge 
of movement little oi no haim can be done Tins much, howeeei, must be 


said first, that the manipulation is a long one and if am definite gam in 
the range of mo\ enient is scoured m an) one position, it means, of iieeossitj , 
that all othei moeements must be icpcatcd ns an meiease in the lange in 
one direction may eer) easil) lead to an nicicasc m iniige in one or more of 
the other directions If an attempt is being made to pcifoim the manipula- 
tion under an aniesthetic, it is essential that the anaesthesia should be pio- 
found Unless muscular relaxation is quite complete, not only will the iisk 
of fracture of the neck of the femui be increased matei lally, but the chance 
of being able to secure an inereased range of movement w itliout the applica- 
tion of utterly unjustifiable force is negligible 

With regard to the aftei -treatment, it is wise to repeat eeeij manipula- 
tion that was performed under the aniesthetic the next day, coaxing the 
movements with massage, but ceasing directly anything more than the 
faintest discomfort is felt In particulai, massage will help to allay the pain 
and stiilness in the adductor muscles There is no icason wh\ the patient 
should not be allowed to move as ficely as he likes for himself, and if possible 
he shouW be encouraged to get into a hot bath in which he should move 
about as freely as possible It is very unwise, however, to allow the patient 
to w alk more than a few steps, and this prohibition should continue usually for 
tour or fiv e days It is almost inev itable that a certain amount of irritation 
will have been set up within the joint, and to allow the joint to serve the 
weight-bearing function until this inflammatory condition has died down 
completely is again simply courting subsequent disaster Indeed, it is often 
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the shoulder ; the main part of the movement should depend on the rotation 
of the operator’s trunk. 

Abduction 

Having freed these two movements, an attempt should be made to 
inerease abduetion. The leg is earned over the front of the opposite thigh, 
the outer side of the leg just below the external malleolus resting upon the 
surface of the thigh on the sound side as high up as it can be induced to go. 
An attempt is then made to drop the thigh so that the outer side shall be 
near the surface of the couch, and it will sometimes be found that the wisest 
way to impress the manipulating force is to apply firm massage Avith the 
flat of the hand transversely to the adductor longus towards the middle of 
the muscle. Long leverage is dangerous. 

Adduction 

This movement can only be adminis- 
tered b}'^ carrying the thigh of the affected 
side inwards either in front of the sound 
side or behind it or both. Whetlier it is 
possible to carry it behind depends on the 
patient’s ability to assume the pronc-l.ying 
position. {Cf. Fig. 299. the only difference 
being that the mobilising hand rests on the 
outer side of the thigh.) The main 
mobilising force is trunk rotation. With 
the patient recumbent, adduction can be 
performed in the position shown in Fig. 
296, p. 206, but it is very clumsy. The 
position shown in Fig. 297 is much to be 
jDreferred and has the great advantage that the mobilising force can be 
impressed at so many different degrees of hip flexion. The mobilising force 
is mainly trunk movement. 



Extension 

Extension can be performed in one of two positions. If the degree of 
fixed flexion deformity is not too great it is well to place the patient on his 
face, flex the knee to a right angle and pass the fingers of the mobilising 
hand underneath the front of the patient's thigh a liltle above the knee and 
between it and the couch. (See Fig. 299.) The front of the patient's leg 
then rests against the operator's forc-arm while the stabilising hand is 
placed over the ischial tuberosity. This hand must fix the pelvis firmly 
on to the couch, otherwise the extension of the hip baek^yar(ls may inflict a 
severe rotation — or torsion — strain on the sacro-iliae joint. It should be 
noted that a wider range of extension will be secured if the thigh is slightly 
abducted than if an attempt is made to j)erform the movement with the 
thigh parallel to the long axis of the body. Often, however, the flexion 
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defoimity is too gicat to nllou tlie patient to place the fi ont of the thigh flat 
upon the couch uithout undue stiain, if this is so, tlicn any attempt to 
perfoim the mosement m this position tan onls be legaided as extremcl) 
dan<Terous Again it uill he found tliat a uider range of mm cnient u ill be 
seemed if the thigh is slightlj abducted If the pionc position is difhcult 
to attain, it is wise to tient the patient on the back in the niannei described 
already (see page 200) Finalh the giip that uas used foi ])cifoiming the 
rotation is again applied, the hip is led iipuaids into as full flexion as is 
possible, and full inuard and outuaid jotation are peifoimed alteinatclj 
as the limb is led out into extension touaids the toucli 


It Mill, no doubt, be lealiscd fioni this dcsci iption .md fioiii examination 
of the illustrations that a sei> considciabic amount of lc\eiage is cmplosed 
practieallj throughout the uholc of these maiiipulatioiis At the same time 
the impressed foicc uliicli has to pcifoim tlicni has the Icseiage icduced as 
far as possible, and must be undci pcifcct contiol It has been pointed out 
already that one of the taidmal rules of niani))ulntion of a joint is to “take 
up tlie'slack” and then push oi pull , uhen manipulating a hip (moic pci haps 
than any otiici joint m the bod\ unless it be the clbou), the utmost tare 
must be’ taken to “take up the slack” to the full bcfoic impicssing the 
mobilising force Then uith this force undei pcifcct contiol and applied 
so as to gam at one time onlj the most minute .iniount of incicase in the range 
of movement, little oi no haim can be done 'J'liis niudi hones cl, must be 
said first, that the manipulation is a long one and if .ui\ definite gam in 
the lange of mosement is secured m any one position, it means, of necessity, 
that all othei mosements must be repeated, .is an ineicase m the lange in 
one direction maj xerj easih lead to an mcicase in laiige in one oi more of 
the other directions If an attempt is being made to peifoim the manipula- 
tion under an anaisthetic, it is essential that the anccsthesia should be pio- 
found Unless muscular relaxation is quite comjilete, not only mil the iisk 
of fracture of the neck of the femui be increased mateiiall}, but the chance 
of being able to secure an increased langc of movement iiithout the applica- 
tion of utterly unjustifiable force is negligible 

With regard to the after-treatment, it is wise to icpeat eierj manipula- 
tion that was performed under the anasthetic the next daj , coaxing the 
movements with massage, but ceasing directlj anj thing moie than the 
faintest discomfort is felt In particulai, massage will help to allay the pain 
and stiffness in the adductoi mnsclcs There is no leason whi the patient 
should not be allowed to move as freely as he likes for himself, and if possible 
he should he encouraged to get into a hot bath in which he should more 
about as freely as possible It is very unwise, howevei, to allow the patient 
to w alk more than a few steps, and this prohibition should continue usually for 
our or hve days It is almost ine\ liable that a certain amount of irritation 
will have been set up within the joint, and to allow the joint to sene the 
w eight-hearing function until this mflamm.atorv condition has died down 
completely is again simply courting subsequent disaster Indeed, it is often 
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one of the difficulties in the after-treatment of these cases when the manipu- 
lation has been successful, that the patient, feeling better as far as the joint 
is concerned, and delighted with the degree of the increase in the range of 
movement, finds it hard, having been able to walk relatively freely with 
the decreased range during the period of disability, to understand the necessity 
for rest from weight-bearing for several days after manipulation. Still, the 
only wise and sensible course is to rest for the prescribed period, and the 
subsequent increase in the range of movement from day to daj’- will usually 
compensate the patient for the enforced inactivity. 

It is exactly the same story on arrival at Droitwich. On entering into 
the “swim” a wider and more free range of movement is at once noted, and 
the patient is delighted with the freedom of the movement and the lack of 
exertion with which it can be performed. One, if not the main object of the 
treatment in the “swim” is to restore the elasticity that has been lost after 
months and perhaps even years of loss of function so far as mobility is 
concerned. The elasticity can only be restored by very gradual stages, and, 
as has been pointed out already, not only does function beget function and 
movement beget movement, but movement also will beget elasticity. It 
cannot, however, do it quickly ; and although manipulation can be used to 
restore elasticity in the fascial planes, the benefit secured is in no way 
comparable with that secured by the patient’s own efforts. Adhesions can 
be broken down by manipulation, but any severe attempt to stretch elastic 
. tissue that has lost its elasticity can onty end in one of two things, rupture 
or strain. Either, if untreated, is fatal to the recover}’' of function. A certain 
amount of strain is inevitable if movement that has long been lost is to be 
restored ; anything beyond a very transitory feeling of stiffness, -which passes 
off almost immediatel}^ when movement ceases, means that too much has 
been attempted. The great temptation to do too much is, of course, during 
the earlier days, as the restoration of elasticity proceeds by a geometrical 
rather than arithmetical progression. If, however, definite irritation is 
inflicted by an overdose of movement, it is essential to rest rather than to 
irritate further ; it is for this reason that the patient is invariably asked to 
rest after exercise in the “swim” for a sufficient time to allow all trace of 
irritation to subside. The fact remains, however, that both in manipulation 
and in the after-treatment one of the most difficult of all decisions to make is 
the “spacing” of rest and movement. No harm can come of movement that 
is painless, or indeed of movement that causes discomfort, or even pain, 
provided that all trace of either has disappeared vdthin half-an-hour of placing 
the part at rest. (See also p. 48 concerning under-water treatment.) 
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Acetabulum matomicil conndtritions ibJ 

tn\cllctl \aliieof manipiiltt:on in cf'csnl JOI 
Acromlo clavicular joint anatomical lonsukra 
tions 14“ 

manipulation of 14*1 

mo\tmcnt<inot undtr vohmtarv contml IIH 
movements under voliint irj control l*»l 
Adhesions brcakinR down of qiustion of in 
manipulative treatment H» 
rules for 4J 

in capsular ligaments It 
m tendon sheaths T i 

within joints presence of question of <lcj,rtc of 
manipulation in 10 17 

Anscsthetlc rnanipulation of shoulder under Hi 
profound required in manipulation of lup 209 
Ankle joint anatomical considerations t7*i 

grip to pull the astragalus forward on the tibia 
during dorsi flexion of ankle H4 
movements not under voluntar) control IhO 
antcro posterior movements of the 
mortise on the astragalus 182 
combined movements 184 
traetion isO 

movements under voluntarv control IHI 

dorsi Hcxion and plantar flexion lh> 
pain in referred from superior tibio fibular 
joint 199 

Appendicitis, strain of sacro iliae joint simulating 

Arthritis traumatic and non traumatic 10 
of hip joint treatment by manipulation 203 
Articular surfaces of bones binding or seizing up 
of 

importance of study of 11 
Atavistic toe 159 

Atrophy of bone bugbear of manipulative work 35 


Baer’s sacro iliac point tenderness over signifi 
cance of 27 
Bicycle use of 48 

Binding or seizing up of articular surfaces of 
bones 14 

Bones^articular surfaces of importance of study 

Bone setters hereditary 1 2 

Bone^ setting orthodox treatment m relation to 

Brachial neuritis so called manipulation for 
reliel of 128 


Brachial plexus branches of referred pain from 24 
Brine baths valueof m after treatment of tnarntm 
lation ol joints 48 204 
Budapest for complaints of hip joint 204 
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Carpal arch flattining and rc art ung of 9 > 
region anatomical considiratinnx 
Inmcs in movement of 11 14 
C irpus, relative position of bones in 12 II 
Cervlcnl spine reftrriil pain from 21 24 
Chclropraxls, theorv of origin of I 
Clavlcul tr joints 147 

anatomical considerations 147 
movements not under voluntary control 14S 
movements under voluntary control 111 
Contmlndlcatlons to manipulation 12 30 Ox 
Cuboid manipulation of grip for Hi 
movements of 171 
Cuff and collar sling 11" lUi 117 

•Dead point,’ 37 19l» 

Diagnosis mistaken cause of falscclaimsofcurebj 
manipiilation 7 

Digital joints of upper extremity anatomical 
considerations 11 

apjilication of traction to method of 57 
imjiortancc ol elasticity of skin in webs between 
lingers 15 

ligamentous attachments 62 
movements not under voluntary control SO 

anterior posterior movement of base 
of phalanx on metacarpal Cl 
lateral llcxion (13 
rotation 03 
traction 59 

movements of effect of alteration in set of 
metacarpal heads 13 55 
movements under voluntary control 6109 
abduction and adduction G8 
extension 08 
flexion 05 

of lower extremity anatomical considerations 
lo3 

manipulation of 155 
Dislocation io 

Disrepute of man pulation duo to haphazard 
technique 08 

Disseminated sclerosis degree of help which may 
be given 8 

Dorsi flexion and palmar flexion of hand 97 
Droitwich for complaints of hip joint 204 

Elasticity, changes in with age 17 
effects of loss of 20 

loss caused by absence of movement 37 
restoration of after manipulation 40 
Elbow pulled 102 
Elbow joint 110 et seq 

anatomical considerations 110 
fractures m children IIG 

manipulation of grinding the beak of the 
olecranon into the olecranon fossa 1 12 114 
119 
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Elbow joint, movement to show the range of lateral 
mobility of the fore-arm on the ulna, 113 
movements not under voluntary control. 111 
forced extension, 112 
forced flexion, 112 

movements under voluntary control, 115 

danger of forcing the elbow after first 
dead point has been passed, 115, 
117 

cuff and collar sling for intermittent 
traction, 115, 116 
extension, 115 
flexion, 115 

importance of carrying angle, 118, 120 
necessitj^ for caution in, 115 
variety of, 119 

Examination, methods of, 15 et seq 

Facets of bones, shapes of, functional importance of, 
11, 13 

Facial neuralgia, relief of, by manipulation of 
cervical spine, 24 
Faith in treatment, 44 
False joints, formation of, 11 
Fascial bands, taut, loss of function due to, 3 
Film showing technique, 31 

Fingers, application of traction to, method of, 57 
webs of skin between, importance of elasticity 
of, 55 

Fixation, rules for securing, 38 
“Flat-hand,” 70 

Foot, deformities of, distinction between joint and 
tendon causes, 153 

fore-part of, grip for pronation of, 170, 171 

range of movement when carried into 
supination, 170, 171 
dorsi- and plantar flexion of, 174, 175 
lateral movement of, 174 
pronation and supination of, 174 
grip for dorsi-flexing fore-part upon back part, 
174, 175 

for plantar flexing fore-part upon back part, 
174, 175 

inversion and eversion of, 178 
joints of, anatomical considerations, 153 
manipulation of, 155 
mechanism of, 166 

movement of, into dorsi- and plantar flexion by 
flexing and extending the knee, 184, 185 
supports, 153 

V eight-bearing functions of, effect on muscle 
action, ICl 

Force, application of, 39 

Forearm and hand, antcro-postenor mo\ement 
between, 89, 90 

grip for applying traction to, 90 
rotation of hand on, 96 

traction in long axis of, method for apphing, 112 

Gallstones, mistaken diagnosis of, due to referred 
pain, 25 

Gliding movement of digital phalanx over meta- 
carpal head, 52, 68 
of humerus in glenoid, 124-126 
Golf-club grip, 59, 60, 76 
Golf- wrist, 4 

Gravity, exercise with elimination oi, 4o 
Grip, varying with leverage, 40 
Guthrie-Smith ajiparatus 4S 4!) 


Hallux rigidus, manipulation in, 155 

special footgear in treatment of, 155 
Hallux valgus, manipulation to relieve pain, 155 
Hand, abduction and adduction of, 97 

and fore-arm, antero-posterior movement between, 
89, 90 

dorsi-flexion and palmar flexion of, movements 
for, 97 ' 

lateralisation of, movements for, 97 
radial and ulnar adduction of, range of, 84, 85 
radial and ulnar deviation of, arising in true wrist 
joint, 83 

rotation of, on fore-arm, 96 
Headache, occipital, referred pain in relation to, 
23, 29 

Hip joint, 202 et seq 

affections of, value of movements in Droitwich 
‘ brine baths for, 204 

anatomical considerations, 202 
arthritis of, value of manipulation m, 203, 204 
grip for performing extension, 205, 208 
for securing rotation, 207 
importance of early treatment, 202 
manipulation of, after-treatment, 209 
injudicious, dangers of, 203, 204 
movements of, active, 204 

comparison wnth movements of shoulder 
joint, 121 

necessity for complete muscular relaxation in 
manipulation of, 209 

movements not under voluntary control, 205 
traction, 205 

under ana?sthetic, manipulation of, 209 
movements under voluntar 3 >- control, 206 
abduction, 208 
adduction, 208 
extension, 206, 208 
flexion, 206 
rotation, 207 

Iliac fossa, symptoms arising in, referred pain 
causing, 28 

Iliacus muscle, fibro-myositis of, differentiation of 
pain caused by, 27 

Ilio-tibial band, loss of elasticity in, effects of, 3, 20 
Incurable complaints, degree of help which may be 
given, 9 

joint manipulation and, 8 
Inflammation, active and quiescent, difference in 
symptoms of, 33, 34 
Inter-carpal joint, contour of, 84 
movements of, 88 
transverse, contour of, 86 
Intercostal nerves, referred pain along, 24 et seq 
rheumatism, 28 

Interphalangeal joints, 51 Sec n/so lonfci' Digital 

Joint "facies,” 33 
Joint lesion, the, 6, 10-21 

Joints, articular surfaces of, "seizing up” or locking 
of, 14 

derangement of function of, with perfect ana- 
tomical relationship, 17 

inflammatory processes in, actuc and quiescent, 
symptoms of, 33. 34 

limitation of movement within, determination of 
degree of, 3 f 

determination of permissible degree of 
manipulation. 36 
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Joints, imnipvihtion of ifltr trcitmi-tU -11 -Tl 
tnd pn<;si\t mo%cmcnt -lii 

moNcrticnlsi \)N brine Inths 4^ 21ft 

inoNcmcnts I'NMbtul b^ witcr -IS 
contm indications to tJ 

diflcrincc lutwten imlocKinR and brtikinf, 
dow-n adhesions 10 

ehsticitv of soft tissues m relation to 10 17 
force and jerk in 1*1 
function as aid to restoration of inovimcnt 
4^ f / se(j 

Rcnenl rules of 11 '>0 
Ie\ crate in 30 

mobilisinp and stalidisinR forces Is 10 
lakmt up tbe slack Is 40 
technique of US ft srq 
thrust and tuR 41 
the snap in 40 41 
time interval between treatments 37 
movements of examination ol importance ol 
posture in 11 

examination of value of liistorj of onset of 
pain in 3J 

value of \ ravb in 1J II 11 
nerve supph of 22 

prolonRcd lack of movement of elfceton function 
\% 10 

subluxation of definition of 10 


Kidney, movable referred pain simulating 27 
Knee joint IbTcMrg 

anatomical considerations 187 
gnp for rotating the tibia on the femur 102 
movements of patella 197 
movements not under voliintarj control !8S 
antero posterior movement 180 
lateral movements 103 
mov cment to lever the tibia forward 
on the femur l‘Jl 
rotation 192 
traction 191 

\ ray appearance of relative post 
tions of bones when tibia is 
rotated on femur 194 
movements under voluntary control 195 
flexion and extension IQ5 
rotation of femur on tibia 195 
rotation of tibia on femur 195 
stabilisation of importance of integrity of 
crucial ligaments in 187 


Lesion, joint (» 10 21 
Leverage, 39 40 

Ligaments condition of m relation to amount of 
manipulation 37 52 
functions of 13 

loss of elasticity leading to limitation of joint 

movement 20 

mobility and elasticity of progressive Joss of 17 
normal loss of elasticity in due to disuse 19 
strengtb arrangement and fibres of 13 

external force effects 

Locking of joints 15 

joints of I6i etseq 

l-umbago refereed pam m relation to 28 


McBurney's aj»|Hn<licitis point and Havrs sacro 
iliac })Oint clov. rilationshij> lutwctn 27 
Mantpulntfon of joints after treatment 43 lO 

difference lictween unlocking and breaking 
down adhesions lb 

general rules of and contraindications to 31 lO 
Mnnlputfltlve trntment p vcliolo^^ical aspect in 5 
reasons for early prejudice against 30 
Mnscientitvc dangers of f» 

Martin 5 imtluxl of applying traction to ankle 
and subastragaloid joints 181 
springing of joints 81 

Massage ami passive movement m after treatment 
of manipulation 411 
Meniscus, joints ol carpal 'll 
joints of sternoclavicular 147 
Metacarpal areh 70 71 

effect of flattening upon plane of articulation 
11 M 

kevstoneof 74 

lieailt importance of set 1 5 ll 
Metacarpal joints anatomical considerations 70 rf 
seq 

dangers of splinting m extension 57 
manipulation of importance of following the 
physiolovnal course of movement 77 
movements not under volnntarv control 70 79 
movenuius under volnntarv control 79 81 
teclmiffue for restoring flexion by traction 57 
Metacarpals, joints on sides and at bases of 
tmporiante of 71 
melbods of loosening 77 
MctacarpO'phalangcal joints 71 et irq 

manipulation of technique of 40 bee aUo 
utiJft Di,^ila1 

Metatarsal arcb anterior dropping of 170 
movements for increasing and decrrismg Ibfl 
posterior 1M> 

bar m foot support 151 1)4 
joints 

anatomical considerations 170 
manipulation of 177 
movement cH masse lb) 1()7 
movetnenti not under voluntary control IbO 
of fifth metatarsal lb5 

alternative method Ibb 
of first metatarsal Ibl 
of second metatarsal lb2 
of thml and fourth metatarsals 103 
traction IbO 

Metatarsals, anatomical considerations 15b 
grips for mobilising lb3 
Metatarso-phalangcal joints 51 et seq 
anatomical considerations 163 

doisi flexion of 154 See also under Digital 
Mid-carpal joint movements of 90 et seq 
Migraine, pseudo treatment by manipulation 23 
true referred pain simulating 23 

‘ Mincle cures, ' 2 6 20 162 

Mobility after breaking down of adhesions 
importance of IC 
Morton s metatarsalgia 156 

Movement active or passive information to be 
gained from 34 

prolonged lack of effect on function 18 19 
Movements under voluntary control rules for 
secunng 42 
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Nerve supply of joints, 22 

Neuralgia, facial, relief of, by manipulation of 
cervical spine, 24 
Neurasthenic symptoms, 5 
Neuritis, referred pain m relation to, 28 

Occipital headache, 29 
Occupational therapy, 45, 47 
Osteopathy, development of, 3 
“spinal lesion” in, 3 

Pain, as guide to treatment, 43 

referred, 22-30 See also Referred pain 
Painless range, value of movement within, 43 
Parkinson’s disease, degree of help which may be 
given, 8 

Patella, movement under voluntary control, 199 
movements of, 197 
lateral, 198 

not under voluntary control, longitudinal, 197 
risk of fracture m, 197 
Pistani for complaints of hip joint, 204 
Plaster fixation, use of, after knee manipulation, 196 
Posture, importance of, in examination of move- 
ments of joints, 31 

Pseudo-angina, possible cure by manipulation, 25 
Pseudo-mastitis, possible cure by manipulation, 
25 

Psvchological aspect in manipulative treatment, 5 
“Pulled” elbow, 102 

Radio- carpal joints, movements of, 88 et seq 
Radio-menisco-carpal joint, movements of, 90 
See also Wrist joint 

Radio-menisco-ulnar joint, rotation of hand on 
fore-arm at, 96 
Radio-ulnar joints, 98 ei seq 

anatomical considerations, 98 
movements not under voluntary control, 100 
antero-postenor movement of in- 
ferior, 103 

forward movement of head of radius 
on ulna, 103, 106 
movement of head of radius, 105 
pressing the radius upwards on the 
ulna, 102 

pulling the radius downwards, 101 
traction, 100, 102 

upward and downward movement 
of radius m long axis of fore-arm, 
102 

\ertical pressure, 103 

movements under voluntarv control, pronation, 
108 

rotation of radius on ulna, 107 
supination, 108 

Radius, head of, movement of, 105 
Recoil, significance of, m testing knee extension, 188 
Recumbent position, movement of shoulder in, 
133, 140, 148, 149 
treatment, value of, 45 
Referred pam, 22-30 

simula.ting svrnptornn,ticn.Ily non-cxistcnt 
pathologic.al conditions, 23 el seq 

summary of, 29 i . 

Relaxation, especial need for, m manipulation of 

hip, 209 or. VI 

Repetition of movement often unvise, 4.1 


Rest from movement and rest from function, 
distinction between, 45 
Rheumatism, referred pam m relation to, 28 

Sacro-iliac joint, binding m, simulating appen- 
dicitis, 27 

Scaphoid tubercle, as guide to direction of digital 
movement, 56-58 

Scapula, elevation of, from chest wall, manipula- 
tion for, 150 

movements of, manipulation for, 150, 151 
Sciatica, referred pain in relation to, 28 
Segmental distribution, importance of, m diagnosis 
23, 24 

Seizing-up or binding of articular surfaces of bones, 
14 

Sesamoids, movements of, 82 
Shoulder joint, 121 et seq 

anatomical considerations, 121 
.bowler’s or pitcher’s injury, 24 
combined movement of, 143 
examination of movement of head of humerus 
on the glenoid, grip for, 128 
grip for pressing head of humerus backwards on 
glenoid, 134 

downwards on glenoid, 137 
forward on glenoid, 133 
to pull head of humerus away from glenoid, 
135, 136, 137 

to push head of humerus upwards on glenoid, 
131, 132 

ligaments of, effect on manipulative treatment, 
126 

manipulation of, advantages of recumbent 
position, 135 

danger of nipping of soft structures during, 
125 

sequence of movements, 125 
technique of, 40 

method of applying traction in abduction, 139 
movements not under voluntary control, 131 
movements of, comparison with movements of 
hip joint, 121 

movements under voluntary control, abduction, 
140, 141 

adduction across front of body, 140, 143 
backward flexion, 142 
external rotation of humerus, 143 
final manipulation of shoulder, 145 
forward flexion, 141, 143, 144 
grip for performing external rotation 
of shoulder, 145 

internal rotation of humerus, 142 
normal range of movement in, 126 
particular heed m manipulating, 37 
Sliding seat, use of, 48 
Slings, use of, for exercise, 49 
“Snap” (the) m manipulation of joints, 40, 41 
Soft structures, loss of elasticity in, 37 
Spinal joints, referred pam from, summary of, 
29 See also Vertebral column 
“Spinal lesion” m osteopathy, 3 
Sprains of thumb, 81 
Springing of joints, 81. 201 

Sterno-clavicular joint, anatomical considerations, 
147 

manipulation of, 149 

mo\cnicnts not under volunlarj control. 148 
movements under voluntary control. 151 
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Sub-astrafialold joint inatomicil considtrations 
171 et ${q 

grip for mobilisation of 17J 177 
mo\emcnts not undtr ^ollI^t'^r\ control 17b 
mo\cments under \oliint’rr) control I's 
in\cn>ion and CNimon 17S 
Su iluxation, definition of 10 

Suggestion tmtmentb\ mnnipulitivi trentnunt 
and R 

Suspension frame 40 

Sjmpathetlc ner^ous s.j'stcm rcfirrtcl pun 
and 6 

Tarsal arch formation of 100 
joints ICO el seq 

anatomical considcntions KiO 
moxements not under \oliinlar\ control 173 

lateral moeenunt of fort part of 
foot 174 

pronation and sujiination of fore 
part of foot 174 
traction KG' 
mot ements of cuboid 1 7 i 
mot ements under Noluntars control 174 

dorsi and plantar fit \ion of fort part 
of foot 174 

Tarso metatarsal joint grip for mobilising Ifii 
Tendo-Achillls, short clTtcts of JO 
importance of recognising insufTicicnct Iv* 
Tendon sheaths adhesions in 7 » 

Tennis clbou 110 

manipulation not the onlj remedt I Jo 
Thoracic nerves referred pain from J» 

Thumb sprains of HI 

Tiblo flbular joint superior lO'l 

grip for manipulation of JOO joj 
Torsion strains of sub astragaloid joint 173 
of wrist 87 8R 

Transverse arch of foot kejstoneof 109 
Trauma 10 

protective reflex contraction of musclcsdue to 10 
Traction intermittent or continuous applied to 
digital joints o7 78 
rules for appiv mg 39 01 


215 

Ulna htid of antero jTOstcrior movement of on 
radius 103 

Ulnar meniscus joints above and below grip for 
mobilising Of 
Unlocking lf> 

Upper cxtrimitj joints of ~l et seq 


Vertebral column cervical reftrnd pain from J3 
rtftrrtd pain from snmmarv of J'l 
segments of rtftrrid pain from J3 
strctcbing of 40 

upper segment rckrrtd pain from J3 
Voluntary control movimcnts under rules for 
securing 4J 

movement inhibition of bv rcflix contraction of 
muscles due to trauma 10 


3\nter tanks use ot 4h 

Wax bath value of after manipulation of hand 47 
WclgbUbearlng, exercise without 48 
Urist joint arrangement of bones m I'i el seq 
ligaments of h' R" 

movinients of not under voluntarv control 
antero posterior mov ement 00 
rotation Oh 
traction SR 

movements of under vnliint ir> control 07 

dorsi llcxion and palmar flexion of 
band '>7 

latcralisation of hand 07 
seizing up of Hi 8S 
true contour of K4 

3\rlst region anatomical considerations M rf se? 
range of movement of s3 S4 


\ ray appearances, in locked joints dilTiciiltics m 
interpretation of 1 7 

X-ray*, value of in examination of movements 
of joints 3J 34 35 
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